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(57) Abstract 



The present invention encompasses stmctmes of fonnula 0) or Che phannaceutically acceptable non-toxic salts thereof wherein (a) 
represents (b) or (c) or (d) or (e) wherein: W represents substinited or unsubstituted phenyl; X is hydrogen, hydroxy or lower alkyl; T 
is hydrogen, halogoi. hydroxy, nitro. amino or alkyl; Rj is hydrogen or an organic group; R4 is hydrogen or substituted or unsubstituted 
organic substituent; R5 and R6 represent organic, and inorganic substituents; and n is 1. 2, 3. or 4. which compounds are highly selective 
agonists, antagonists or inverse agonists for GABAa brain receptors or prodrugs of agonists, antagonists or inverse agonists for OABAa brain 
receptors. These compounds are useful in the diagnosis and treannent of anxiety, alocp and seizure disordets, oveidase with benzodiazepine 
drugs and for enhancement of memory. 
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Ceittift Ftued PyrroiecarbozaAilldes; A New CImmm of 
GABA Brain Receptor LIgtadi 



Field oftft# rtiv#tnto« 

TbiM iBventioQ relates to certain fused pynoleeaxboxamlides whieh selectivety bind to 
GABAa reeeptocs. Tliia invemioa also relates to phannaceutical cotnposxdons eompriains 
such compounds. It fkmbcr relates to tfao use of such compounds in treating anxiety,^ 
seizure disorders, and overdoaesofbenzodiazq}ino-typedruga» and enhancing d Ite 
intencQon of &sed pyrtolccarfaoxanilidee of the invention with n GABA bimiing site; tho 
benzodiazepine (BDZ) receptor, ia described. TUa interaction resutts in the pharmacological 

Paacrintlen of the Rtleted Art 

y^Aniinobutyiie add (GABA) ia regarded aa one of die mqw inhibitory amino acid 
tranamitten in die mammalfan briin. Over 30 yearn have eiapaed since its ptesened in die 
brain wudeinonatrated (Roberta ft Franlml, J. BioLChem 112 55-d3t 1950; Udenfiiend. J; 
BioL OMOb 182: 65-69* 1950)u Since dial dnw^ a enormoua amount of efSm haa been 
devotMfetBimplicatinf GABA ia die edology of seizore disorders^ sieep» anxiety and 
cogmtioBCClffinaB andCSallager, Ann. Rev. Neurosdence &: 21-44, 1915). WMeiy, aldmugb 
uneqoaQfldteibutod dnoo^ die mammalian bnun, (3ABA ia said to be a transmitter as 
a^piujuiuale^ 30H of dio synapses in die braisL In most regions of die brain, GABA is 
associated widi local inhibitoiy nensona and oofy in two regione ia (SABA aaaociated with 
longer pmjeedona. GABA mediates many of its acdona dnough a complex of proteins 
localized bodi on cell bodiea and nerve endings; dicae are called CSABAn receptors. 
Postsynapdo responses to (SABA are mediated dvough alteraiiona in chloride conductance 
dot generally, aldiough not invariably, lead to byperpolarizadon of die cell Recent 
invesngadona have mdicated diat die eompiez of proteins associated widi postsynapdc GABA 
responsa is a major site of action for a ntmiber of structurally unrelated compounds capable 
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of modifying postsynaptic responses to GAB A. Depending on the mode of interaction, these 
compounds are capable of producing a spectrum of activities (either sedative, anxiolytic, and 
anticonvulsant, or wakefulness, seizures, and anxiety). 

l,4-Benzodiazq)ines continue to be among the most widely used drugs in the world. 
5 Principal among the benzodiazepines marketed are chloxdiazepoxide, diazepam, flurazepam, 
and triazolam. These compounds are widely used as anxiolytics, sedative-hypnotics, muscle 
relaxants, and anticonvulsants. A number of these compounds are extremely potent drugs; 
such potency indicates a site of action with a high affinity and specificity for individual 
receptors. Early electrophysiological studies indicated that a major action of benzodiazepines 

10 was enhancement of GABAergic inhibition. The benzodiazepines were capable of enhancing 
presynaptic inhibidon of a monosynaptic ventral root reflex, a GABA-mediated event 
(Schmidt et aL, 1967, Arch. Exp. Path. Pharmakoi. 2£S: 69-82). All subsequent 
electrophysiological studies (reviewed in Tallman et al. 1980, Science 202: 274-81, Haefley et 
al., 1981, Handb. Exptl. Pharmacol 21» 95-102) have generally confirmed this finding, and 

15 by the mid-1970s, there was a general consensus among electrophysiologists that the 
benzodiazepines could enhance the actions of GAB A. 

With the discovery of the "recqitor** for the benzodiazepines and the subsequent 
definition of the nature of the interaction between GAB A and the benzodiazepines, it qipears 
that the behaviorally important interactions of the benzodiazepines with differrat 

20 neurotransmitter systems are due in a large part to the enhanced ability of GAB A itself to 
modify these systems. Each modified system, in turn, may be associated with the expression 
of a behavior. 

Studies on the mechanistic nature of these intoactions depended on the demonstration 
of a higb-a£Bnity benzodiazq>ine binding site (receptor). Such a recq)tor is present in the 

25 CNS of al& vertdnates phylogenetically newer than the boney fishes (Squires & Braestrup 
1977, Nature i^: 732-34, Mohler & Okada, 1977, Science 12&: 854-51, Mohler & Okada, 
1977, Br. J. Psychiatry 133 : 261-68). By using tritiated diazepam, and a variety of other 
compounds, it has been demonstrated that these benzodiazepine binding sites fulfill many of 
the criteria of pharmacological receptors; binding to these sites in vitro is rapid, reversible, 

30 stereospecific, and saturable. More importantly, highly significant correlations have been 
shown between the ability of benzodiazepines to displace diazepam from its binding site and 
activity in a number of animal behavioral tests predictive of benzodiazepine potency 
(Braestrup & Squires 1978, Br. J. Psychiatry 132: 249-60, Mohler & Okada, 1977, Science 
854-51, Mohler & Okada, 1977, Br. J. Psychiatry 122: 261-68). The average Uierapeutic 
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doses of these drugs in man also coirelate widi receptor potency (Tallman et al. 1980, Science 
207 : 274-281). 

In 1978, it became clear that GABA and related analogs could interact at the low 
affinity (I mM) GABA binding site to enhance the binding of benzodiazepines to the 
5 clonazepam-sensitive site (Talbnan et aL 1978, Nature. Z2i: 383-85). This enhancement was 
caused by an increase in the afGnity of the benzodiazepine binding site due to occi^iancy of 
the GABA site. The data were interpreted to mean that both GABA and benzodiazepine sites 
were allosterically linked in the membrane as part of a complex of proteins. For a number of 
GABA analogs, the ability to enhance diazepam binding by S0% of maximum and the ability 

10 to inhibit the binding of GABA to brain membranes by 50% could be directly correlated. 
Enhancement of benzodiazepine binding by GABA agonists is blocked by the GABA teeejptot 
antagonist (+) bicuculline; the stereoisomer (-) bicuculUne is much less active (Talfanan et al., 
1978, Nature, 2H: 383-85). 

Soon after the discovery of high afBnity binding sites for the benzodiazepmes, it was 

15 discovered that a triazolopyridazine could interact witii benzodiazq)ine receptors in a number 
of regions of the brain in a manner consistent with receptor heterogmeity or negative 
cooperativity. In these studies. Hill coefficients significantly less than one were observed in a 
number of brain regions, including cortex, hippocampus, and striatum. In cerdjellum, 
triazolopyridazine interacted with benzodiazepine sites widi a Hill coefficient of 1 (Squires et 

20 al., 1979, Pharma. Biochcm. Behav. 10: 825-30, Klepner et al. 1979, Pharmacol. Biochem. 
Behav. Jl: 457-62). Thus, multiple benzodiazepine receptors were predicted in the cortex, 
hippocampus, striatum, but not in the cerebellum. 

Based on these studies, extensive rweptor autoradiographic localization studies were 
carried out at a light microscopic level. Although receptor heterogeneity has been 

25 demonstrated (Young & Kuhar 1980, J. Pharmacol. Exp. Ther. 212.- 337-46, Young et al., 
1981 J. Pharmacol Exp. Ther 21fi: 425-430, Niehoff et al. 1982, J. Pharmacol. Exp. Ther. 221: 
670-75), no simple coitelation betwera locahzation of receptor subtypes and the behaviors 
associated with the region has emerged from the early snidies. In addition, in the cerebellum< 
where one receptor was predicted from binding studies, autoradiography revealed 

30 heterogeneity of receptors (Niehoflf et al., 1982, J. Pharmacol. Exp. Ther. 221: 670-75). 

A physical basis for the differences in drug specificity for the two apparent subtypes of 
benzodiazepine sites has been demonstrated by Sieghart & Karobath, 1980, Nanire 2M: 285- 
87. Using gel electrophoresis in the presence of sodium dodecyl sulfS^ the presence of 
several molecular weight receptors for the boizodiazepines has been reported. The receptors 
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were identified by the covalent incorporation of radioactive flunitrazepam, a benzodiazepine 
which can covaiently label ail receptor types. The major labeled bands have molecular 
weights of S0«000 to 53,000, 55,000, and 57,000 and the triazolopyridazines inhibit labeling 
of the slightly higher molecular weight forms (53,000, 5S,0OQ, 57,000) (Seighan et al. 1983, 
5 Eur. J. Pharmacol. Sft: 291-99). 

At that time, the possibility was raised that the multiple forms of the receptor represent 
"isoreceptora" or multiple allelic forms of the receptor (Tallman & Gallager 1985, Ann. Rev. 
Neurosci. 21-44). Although common for enzymes, genetically distinct forms of receptors 
have not generally been described. As we begin to study receptors using specific radioactive 

10 probes and electrophoretic techniques, it is almost certain that isoreceptors will emerge as 
important in investigations of the etiology of psychiatric disorders in people. 

The GABAa receptor subunits have been cloned from bovine and human cDNA 
libraries (Schoenfield et al., 1988; Duman et al., 1989). A number of distinct cDNAs were 
identified as subunits of the GABAa receptor complex by cloning and expression. These are 

15 categorized into oc, y, 5, e, and provide a molecular basis for the GABAa receptor 
heterogeneity and distinctive regional pharmacology (Shiwers et al., 1980; Levitan et al., 
1989). The y subunit appears to enable drugs like benzodiazepines to modify the GAB A 
responses (Pritcbett et al., 1989). The presence of low Hill coefficients in the binding of 
ligands to the GABAa receptor indicates unique profiles of subtype specific pharmacological 

20 acdon. 

Drugs that interact at the GABAa receptor can possess a spectrum of pharmacological 
activities depending on their abilities to modify the actions of GABA. For example, the beta- 
carbolines were first isolated based upon their ability to inhibit competitively the binding of 
diazepam to its binding site (Nielsra et al., 1979, Life Sci. 2i' 679-86). The receptor binding 

25 assay is not totally predictive about the biological activity of such compounds; agonists, 
partial agonists, inverse agonists, and antagonists can inhibit binding. When the beta* 
carboline structure was determined, it was possible to synthesize a nimtber of analogs and test 
these compounds behaviorally. It was immediately realized that the beta-carbolines could 
antagonize the actions of diazepam behaviorally (Tenen & Hirsch, 1980, Nature 2&&: 609-10). 

30 In addition to this antagonism, beta-carbolines possess intrinsic activity of their own opposite 
to that of the benzodiazepines; they become known as inverse agonists. 

In addition, a number of other specific antagonists of the benzodiazepine receptor were 
developed based on their ability to inhibit the binding of benzodiazepines. The best studied of 
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these compounds is an imidazodiazepine (Hunkeler et al.. 1981, Nature 290 : 514-516). This 
compound is a high afSnity competitive inhibitor of benzodiazepine and beta-carboline 
binding and is capable of blocking the phannacological actions of both these classes of 
compounds. By itself^ it possesses little intrinsic phannacological activity in animals and 
5 humans (Hunkeler et al., 1981, Nature 22&: 514-16; Darragh et al., 1983, Eur. J. Clin. 
Pharmacol. }±: 569-70). When a radiolabeled forai of this compound was studied (Mohler & 
Richards, 1981, Nature 294: 763-65), it was demonstrated that this compound would interact 
with the same number of sites as the benzodiazepines and beta-caibolines, and that the 
interactions of these compounds were purely competitive. This compound is the ligand of 

10 choice for binding to GABAa receptors because it does not possess receptor subtype 
specificity and measures each state of the receptor. 

The study of the interactions of a wide variety of compounds similar to the above has 
led to the categorizing of these compounds. Presently, those compounds possessing activity 
similar to the benzodiazepines are called agonists. Compounds possessing activity opposite to 

15 benzodiazepines are called inverse agonists, and the compounds blocking both types of 
activity have been termed antagonists. This categorization hais been developed to emphasize 
the fact that a wide variety of compounds can produce a spectrum of pharmacological effects, 
to indicate that compounds can interact at the same receptor to produce opposite efifects, and 
to indicate that beta-carbolines and antagonists with intrinsic anxiogenic effects are not 

20 synonymous. 

A biochemical test for the pharmacological and behavioral properties of compounds 
that interact with the benzodiazepine receptor continues to emphasize the interaction with the 
GABAergic system. In contrast to the benzodiazepines, which show an increase in their 
affinity due to GABA (Talhnan et al., 1 978, Nature 221: 383-85, Talhnan et al., 1980, Science 

25 222: 274-81), compounds with antagonist properties show little QABA shift (i.e., change in 
receptor aflSnity due to GABA) (Mohler & Richards 1981, Nattu^ 224: 763-65), and the 
inverse agonists actually show a decrease in affinity due to GABA (Braestmp & Nielson 
1981, Nature 224: 472-474). Thus, the GABA shift predicts generally the expected 
behavioral properties of the compounds. 

30 Various compounds have been prepared as benzodiazepine agonists and antagonists. 

For Example, U.S. Patents Nos. 3.455,943, 4,435,403, 4.596,808, 4,623,649, and 4,719,210, 
German Patent No. DE 3,246,932, and Liebigs Ann. Chem. 1986, 1749 teach assorted 
benzodiazepine agonists and antagonists and related anti-depressant and central nervous 
system active compounds. U.S. Patent No. 3,455|^943 discloses compounds of the formula: 
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R3 

wherein R] is a member of the group consisting of hydrogen and lower alkoxy; R2 is a 
member of the group consisting of hydrogen and lower alkoxy; R3 is a member of the group 
consisting of hydrogen and lower alkyl; and X is a divalent radical selected from the group 
consisting of 

J ^ lower alkyl 

lower alkyl lower alkyl 



and 



lower alkyl 

and the non-toxic acid addition salts thereof. 

U.S. Patent No. 4,435,403 teaches compounds of the formula: 




wherein 

rC is hydrogen, lower alkyl, alkoxyalkyl of up to 6 C-atoms, cycloalkyl of 3-6 C-atoms, 
aiylalkyl of up to 8 C-atoms. or (CH2)nORi8 wherein Rig is alkyl of up to 6 C-atoms, 
cycloalkyl of 3-6 C-atoms or arylalkyl of up to 8 C-atoms and n is an integer of 1 to 3; Y is 
oxygen, two hydrogen atoms or NORi, wherein Ri is hydrogen, lower alkyl, aryl or arylalkyl 
of up to 6 C-atoms, COR2, wherein R2 is lower alkyl of up to 6 C-atoms, or Y is CHCOOR3, 
wherein R3 is hydrogen or lower alkyi or Y is NNR4RS, wherein R4 and R5 can be the same 
or different and each is hydrogen, lower al^l, C6-10-aryl, Cy-lO-arylalkyl or CONR^y, 
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wherein and R7 can be the same or different and each is hydrogen or lower alkyl, or R4 
and R5 together with the connecting N-atom, fonn a S- or 6-membered heterocyclic ring 

which optionally may also contain an 0-atom or up to 3 N-atoms and which optionally may 
be substituted by a lower allcyl group; Z is hydrogen, or alkoxy or aralkoxy each of up to 10 
C-atoms and each optionally substituted by hydroxy, or Z is alkyl of up to 6 C-atoms, Cfi-lO* 
aiyl or C7-io-arylalkyl each of which may optionally be substituted by a COORg or a 
CONR9R10 group, wherein Rg is alkyl of up to 6 C-atoms, and R9 and Riq can be the same 
or different and each is hydrogen or alkyl of up to 6 C-atoms; or Z is NRgRio* wherein R9 
and Rio are as defined above; or Z is NRnCHRi2Ri3> wherein Rn md R12 is 
hydrogen or togedier form a N=C double bond, wherein R13 is Ci-io-alkyl or NR14R15, 
wherein R14 and Ri$ are the same or difiTerent and each is hydrogen, OH or alkyl or alkoxy 
each of up to 6 C-atoms, or wherein K\2 and R13 together are oxygen, in which case, Ri 1 is 
hydrogen; or Z is COOR2 wherein R2 is as defined above; or Y and Z, together with the 
connecting C-atom, may fonn a 5- or 6-membered heterocyclic ring which contains an O- 
atom, adjoining O- and N*atoms or up to 4 N atoms and which optionally may be substituted 
by a lower alkyl group, hydroxy or 0x0. 

U.S. Patent No. 4,596,808 discloses compounds of the formula: 




wherein rA is H, F, CI, Br, I, NO2, CN. CH3. CF3. SCH3. NRie^l? or NHCORig. wherein 
RI6 of Ri7 are the same or different and each is hydrogen or alkyl, alkenyl or aikynyl each of 
up to 6 C-atoms, arylalkyl or cycloalkyl each of up to 10 C-atoms, or wherein R15 and R17 
together form a saturated or imsaturated 3-7 membered heterocyclic ring. 

U.S. Patent No. 4,623,649 teaches compounds of the fomula: 
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wherein R3 is an oxadiazolyl residue of the formula 




wherein R5 stands for lower alkyl of up to 3 carbon atoms or an ester -CO2R6 with being 
hydrogen or Iowa: alkyl of up to 3 carbon atoms, R4 is hydrogen^ lower alkyl of up to 3 
carbon atoms, or CH2OR9 wherein R9 is lower alkyl of up to 3 carbon atoms, rA is phenyl 
or a hydrocarbon residue containing 2-10 carbon atoms which can be cyclic or acyclic, 
saturated or unsaturated, branched or unbranched, and which can optionally be substituted by 
0x0, foimyl OH, O-alkyl of up to 3 carbon atoms or phenyl, and wherein in a cyclic 
hydrocarbon residue, a CH2-group can be replaced by oxygen. 



U.S. Patent No. 4,719,210 discloses compounds of the formula: 




wherein Rj is hydrogen or a protecting group, R2 is -CH«CR4 or -C=CR4, R4 is hydrogen 
or halogen, R3 is hydrogen, lower alkyl or lower alkoxyallgrl, rA is, inter alia, hydrogen, 
OR7, lower alkyl, which optionally is substituted with aiyl, lower alkoxy or NR5R6, Rs and 
R^ can be the same or different and in each case is hydrogen, lower alkyl or together with the 
nitrogen atom a 5-6 member ring, which can contain another heteroatom. R7 is lower alkyl, 

optionally substituted aryl or arylalkyl, and each compound can contain one or more rA 
radicals which are not hydrogen. 
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Gennan Patent No. DE 3^46,932 discloses compounds of the fonnula: 




N 



R-TT 



H 



H 



wherein 



5 



10 



R - halogen, NO2, CO2H, modified CO2H, R2O, R2S(0)n: n - 0-2; and Ri - H, 
alkyl, cycloaUcyl, arylallcyl, aiyl, CO2H, amino, R2O, R2S(0)n. 

Liebigs Ann. Chem. 1986, 1749-1764 teaches compounds of the fonnula: 



where R^ is hydrogen, methyl, benzyloxy, or methoxy, and R3 is caiboethoxy. 

None of these compounds are indole-3-cart>oxamides and no such compounds 
displaying activity at GABA receptors have been described. 

A variety of indoIe-3-caiboxamides are described in the literature. For example, J. 
Org. Chem., i2: 1883-1885 (1977) discloses the following compounds. 





O 
II 



H 



O 
II 



H 
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J. Hetcrocylic Chem., M: 519-520 (1977) discloses a compound of the following 
fonnula: 




None of these indole-3-caifooxaniides includes an oxy substiuent at the 4-position of 
the indole ring. 



/o 
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S VMMARY Qf THE fffVEprriQrJ 

This invention provides novel compounds of Formula I which interact with a GABAa 
binding site» the benzodiazqiine receptor. 

The invention provides pharmaceutical compositions comprising compounds of 
Formula I. The invention also provides compounds useful in the diagnosis and treatment of 
anxiety, sleep and seizure disorders, overdose with benzodiazepine drugs and for 
enhancement of memory. Accordingly, a broad embodiment of the invention is directed to 
compounds of general Formula I: 




I 

X 

I 



or the pharmaceutically acceptable non-toxic salts thereof wherein: 
T is halogen, hydrogen, hydroxy, nitro, amino or lower alkoxy; 
X is hydrogen, hydroxy! or lower alkyi; 

W is phenyl or phenylalkyl where each phenyl is optionally substututed with up to 5 groups 
independently selected from halogen, hydroxy, lower allcyl, cycloalkyi having 3-7 
carbon atoms, amino, mono- or dialkylamino where each alkyI is independently lower 
alkyl or cycloalkyi having 3-7 carbon atoms, lower alkoxy, cycloalkyi alkoxy having 
3-7 carbon atoms, alkylenedioxy, or NR1COR2, COR2, or CONR1R2 where Ri and 
R2 are die same or different and represent hydrogen, lower alkyl or cycloalkyi having 
3*7 carbon atoms; and 




// 
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wherein: 

Y represents nitrogen or C-R4; 

Z represents N-R7 or a carbon atom substituted with Rg and R9. C(R8)(R9); 
nis U2, 3, or 4; 

R3 is hydrogen, phenyl, 2-, 3-, or 4.pyridyl, lower alkyl, or phcnylalkyl or 2-, 3-, or 4- 

pyridylalkyl where each alkyl is lower alkyl; 
R4 is halogen or trifluoromethyl; or 

•ORlO, -CORio, -CO2R10, -OCORio, or -Rio. where Riq is hydrogen, phenyl, 
2-, 3-, or 4-pyridyI. lower alkyl, or phcnylalkyl or 2% 3-, or 4-pyridylalkyl 
where each alkyl is lower alkyl; or 

-CONR11R12 or -(CH2)mNRllRi2t where m is 0, 1, or 2; Rn represents 
hydrogen, lower alkyl; and R12 is hydrogen, phenyl, 2-, 3-, or 4*pyridyl, lower 
alkyl, or phcnylalkyl or 2-, 3-, or 4.pyridylalkyl where each alkyl is lower 
alkyU or NRnRi2 foims a heterocyclic group which is moipholinyl, 
pipoidinyl, pyiroiidinyl, or N-alkyl ptperazinyl; 
R5 and R6 are the same or diCferent and represent hydrogen, balogra, lower alkyl, or 
lower alkoxy; 

R7 is hydrogen, phenyl, 2-, 3-, or 4-pyridyl, lower alkyl, or phcnylalkyl or 2-, 3-, or 4- 

pyridylaDcyl where each alkyl is lower alkyl; 
Rg is hydrogen or lower alkyl; and 

R9 is -COR13, -CO2R13 or -Ri3, where R13 is hydrogen, phenyl, 2-, 3-. or 4.pyridyl. 
lower alkyl, or phcnylalkyl or 2-, 3-, or 4.pyridylalkyl where each alkyl is 
lower alkyl; or 

R9 is -CONR14R15 or -(CH2)kNRl4Rl5t where k is 0, 1, or 2; R14 represents 
hydrogen, lower alkyl; and R15 is hydrogen, phenyl, 2-, 3-, or 4.pyridyl, 
lower alkyU or phcnylalkyl or 2-, 3-, or 4-pyridylalkyl where each alkyl is 
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lower alkyl; or NR14R15 forms a heterocyclic group which is morpholinyl, 
pipcridinyl, pyirolidinyl, or N-alkyl piperazinyl. 

These compounds are highly selective agonists, antagonists or inverse agonists for 
5 GABAa brain recq>tors or prodrugs of agonists, antagonists or inverse agonists for GABAa 
brain receptors. In other words, while the compounds of the invention all interact with 
GABAa brain receptors, they do not display identical physiologic activity. Thus, these 
compounds are useful in the diagnosis and treatment of anxiety, sleep and seizure disorders, 
overdose with benzodiazepine drugs and for enhancmient of memory. For example, these 
10 compounds can easily be used to treat overdoses of benzodiazepine-type drugs as they would 
competitively bind to the benzodiazepine receptor. 



/3 
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DETAILED DESCRIPTION OF THE n^NTTHN 
Hie novel compounds encompassed by the instant invention can be described by 
general fonnula I set forth above or the pharmaceutically acceptable non-toxic salts thereof. 
In addition, the present invention encompasses compounds of Formula U. 




or the pharmaceutically acceptable non-toxic salts thereof wherein W, T, Rs and R9 are as 
defined above. 

The present invention also encompasses compounds of Formula Qla and Ulb: 




H 

ma lUb 



or the phannaceutically acceptable non-toxic salts thereof wherein W, R3, and Rs are as 
defined above^ 

Prefened compounds of Formula Illb are those where R3 is hydrogen or alkyl; and Rs 
is hydrogoiv 

The present invention also encompasses compounds of Formula IV: 
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IV 

or the phaimaceutically accq)table non-toxic salts thereof wherein W, Y, R3> and Rs are 
defined above: 

The present invention also encompasses compounds of Formula V: 




H 

V 

or the phannaceuticaily acceptable non-toxic salts thereof wherein W» R4, and Rs are 
defined above. 

The invention further encompasses compounds of Formula VI: 




VI 

or the pharmaceutically acceptable non-toxic salts thereof wherein: 
RI6 is hydrogen, benzyl or lower aikyl; 

Rl7 is hydrogen, halogen, hydroxyl, lower alky I, lower alkoxy, amino, mono or dialkylamino 
where each aikyl is independently striaght or branched chain lower alkyl having 1-6 
carbon atoms; 



/r 
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Rl8 is hydrogen, hydroxyl, lower alkyi, lower alkoxy, amino, mono or dialkylamino where 
each alkyl is independently striaght or branched chain lower aikyl. NR1COR2, COR2, 
CO2R2 where Ri and R2 are as defined above, cyano, or halogen; and 

Rl 9 is hydrogen, hydroxyl, or halogen. 

The invention additionally encompasses compounds of Formula VII: 



H 

vn 

or the pharmaceutically acceptable non-toxic salts thereof where R17, Rig and R19 
are defined above. 

The invention fimher encompasses compounds of Formula VHI: 





vin 



where R17, Rig, and R19 are defined above and R20 is hydrogen or alkyl. 



The invention further encompasses compounds of Formula DC: 
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IX 

where Ri7, Ri8. and Rl9 are defined above. 



The invention fimher encomiMSses compounds of Fonnula X: 

Ri7 




where Ri6, Rl7. Rl8, and R19 are defined above. 



10 



The invention fiuther encompasses compounds of Fonnula XI: 




XI 

where R4, R5. Rl7. RI8. and Ri9^defined above. 
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The invention further encompasses compounds of Fonnula XII: 



W 




\ 

H 



wherein W represents phenyl, 2- or 3-thienyl, 2-, 3-, or 4-pyridyl or 6-quinolinyi, eadi 
of which may be mono or disubstituted with halogen, cyano, hydroxy, lower alkyU amino, 
mono or dialkylanuno where each alkyl is independently lower allcyl, lower alkoxy, or 
NR1COR2, C0R2» CONR1R2 or CO2R2 where Ri and R2 are the same or different and 
represent hydrogen or lower alkyl. 

Further, the present invention provides compounds of Fonnula Xm: 




xm 

wherein W, Rg and R9 are as defined above; 
T represents hydrogen, amino, or nitro; 
X is allcyl or hydrogen; and 
n is 1 or 2. 

A preferred group of compounds of Formula Xm are those where Rg and R9 are 
independently alkyl or hydrogen; and n is 1. Another preferred group of compounds of 
Formula Xm are those where Rg and R9 are independently alkyl or hydrogen; and n is 2. 
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Particularly preferred compounds of Formula XIII where n is 2 are those where Rs and R9 are 
hydrogen; and X and T are both hydrogen. 

The invention also provides compounds of Formula XIV: 




\ 



XIV 

wherein W is as defined above; 

Rg and R9 are independently alkyl or hydrogen; and 

X is hydrogen, methyl, or ethyl. 

Preferred compounds of Formula XIV are those where Rg and R9 are both hydrogen 
and X is hydrogen. 

The present invention further provides compounds of Formula XV. 




H 

XV 



Rg and R9 are as defined above; 

A represents an alkylwie group of 1-6 carbon atoms optionally substituted with up to two 

alkyl groups independently having 1-3 carbon atoms; 
Rl7 is hydrogen, halogen, hydroxy!, lower alkyl, lower alkoxy, amino, mono or dialkylamino 

where each alkyl is independently striaght or branched chain lower alkyl having 1-6 

carbon atoms; 
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Rl8 is hydrogen, hydioxyl, lower alkyl, lower alkoxy, amino, mono or dialkylamino where 
each alkyl is independently striaght or branched chain lower alkyl, NR1COR2, COR2, 
CO2R2 where Ri and R2 are as defined above, cyano, or halogen; and 

Rl9 is hydrogen, hydroxy 1, or halogen. 

The present invention also encompasses compounds of Foraiula XVI. 




XVI 

Rg and R9 are as defined above; 

A represents an alkylene group of 1-6 carbon atoms optionally substituted with up to two 

alkyl groups independently having 1-3 caiton atoms; 
n is 1 or 2; 

Rl7 is hydrogen, halogen, hydroxy 1, lower alkyl, lower alkoxy, amino, mono or dialkylamino 
where each alkyl is independently striaght or branched chain lower alkyl having 1-6 
carbon atonss; 

RI8 is hydrogen, hydroxy!, lower alkyl lower alkoxy, amino, mono or dialkylamino where 
each alkyl is independently striaght or branched chain lower alkyl, NR1COR2, COR2, 
CO2R2 where Ri and R2 are as defined above, cyano, or halogen; and 

Rl9 is hydrogen, hydroxy!, or halogen. 

Further, the present invention provides compounds of Fomiula XVII. 



^0 
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\ 

H 

xvn 



A rq)resents an alkylene group of 1-6 carbon atoms optionally substituted with up to two 
alkyi groups independently having 1-3 carbon atoms; 
5 Ri6 is hydrogen, benzyl, or lower aUcyl; 

Rl7 is hydrogen, halogen, hydroxyl, lower alkyl, lower alkoxy, amino, mono or dialkylamino 
where each aikyl is independently striaght or branched chain lower alkyl having 1-6 
carbon atoms; 

Rig is hydrogen, hydroxyl, lower alkyl, lower alkoxy, amino, mono or dialkylamino where 
10 each alkyl is independently striaght or branched chain lower alkyl, NR1COR2, COR2, 

CP2R2 where Ri and R2 are as defined above, cyano, or halogen; and 
Rl9 is hydrogen, hydroxy^ or halogen. 

In addition, the present invention encompasses compounds of Formula DII. 




on 

wherein 



R3 and R4 are the same or different and represent hydrogen, alkyl. COR5 or CC)2R5 where 
R5 is alkyl or cycloalkyl having 3-7 carbon atoms, CONR6R7 where R6 and R7 are 
20 selected independently fipom hydrogen, alkyl, cycloalkyl having 3-7 carbon atoms. 
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phenyl, 2-3-, or 4-pyridyl , or NR6R7 fomis a heterocyclic group which is 
morpholinyl, pipcridinyl, pyirolidinyl, or N-alkyl pipcrazinyl; or 
R3-R4 together represent a cyclic moiety having 3-7 carbon atoms; 

R8 is hydrogen, halogen, hydroxyl, alkyl, alkoxy, cycloalkyl alkoxy having 3-7 carbon atoms, 

amino, mono- or dialkylamino; and 
R9 is hydrogen, halogen, cyano, hydroxy, alkyl, alkoxy, cycloalkyl alkoxy having 3-7 carbon 

atoms, amino, mono- or dialkylamino, NR1COR2, COR2, or CO2R2 where Ri and 

R2 are the same or different and represent hydrogen, alkyl, or cycloalkyl having 3-7 

caibon atoms; and 

RlO is hydrogen, halogen, hydroxyl, alkyl, alkoxy, amino, mono- or dialkylamino; 
m is 0, 1, or 2; and 
nisO, l,or2. 

Preferred compounds of Fonnula DII are those where the phenyl group is mono-, di-, 
or trisubstituted in the 2,4, and/orS positions relative to the point of attachment of the phenyl 
ringto the amide nitrogen. 

In addition, the present invention encompasses compounds of Fonnula DQI. 




wherein 

R3 and R4 are the same or different and represent hydrogen or alkyl; 

Rg is hydrogen, halogen, hydroxyl, alkyl, alkoxy, cycloalkyl alkoxy having 3-7 caibon atoms, 

amino, mono- or dialkylamino; and 
R9 is hydrogen, halogen, cyano, hydroxy, alkyl, alkoxy, cycloalkyl alkoxy having 3-7 carbon 

atoms, amino, mono- or dialkylamino, NRiC0R2, C0R2, or CO2R2 where Ri and 
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R2 axe the same or different and represent hydrogen, alkyl, or cycloalkyl having 3-7 
carbon atoms; and 

RlO is hydrogen, halogen, hydroxy 1, alkyl, alkoxy, amino, mono- or dialkylamino. 

Preferred compounds of Formula Dm are those where the phenyl group is mono-, di-, 
or trisubstituted in the 2,4, and/or 5 positions relative to the point of attachment of the phenyl 
ring to the amide nitrogen. Particularly preferred compounds of Formula Din are those where 
the phenyl group in trisubstituted in the 2,4, and 5 postitons relative to the point of 
attachment of the phenyl ring to the amide nitrogen, and Rg, R,, and R,o are independently 
selected from hyrogen, halogen, hydroxy, alkoxy, and alkyl, provided that not all of R,, R^, 
and R,o are hydrogen. 

In addition, the present invention encompasses compounds of Formula DIV. 




DIV 

wherein 

R3 represents alkyl; 

Rg is hydrogen, halogen, hydroxyl, alkyl, alkoxy. cycloalkyl alkoxy having 3-7 carbon atoms, 

aminos mono- or dialkylamino; and 
R9 is hydrogen, halogen, cyano, hydroxy, alkyl, alkoxy, cycloalkyl alkoxy having 3-7 carbon 

atoms, amino, mono- or dialkylamino, NR1COR2. COR2. or CO2R2 where Ri and 

R2 are the same or different and represent hydrogen, alkyl, or cycloalkyl having 3-7 

carbon atoms; and 

RlO is hydrogen, halogen, hydroxyl, alkyl, alkoxy, amino, mono- or dialkylamino. 

Preferred compounds of Foraiula DIV are those where R,, R,, and R,o are 
independently selected from hydrogen, halogen, hydroxy, alkoxy, and alkyl, provided that not 
all of Rg, R^, and R,o arc hydrogen. 

In addition, the present invention encompasses compounds of Formula DV. 
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DV 

wherein 

R3 and R4 are the same or different and represent alkyl; 

Rg is hydrogen, halogen, hydroxyl, alkyl, alkoxy, cycloalkyl alkoxy having 3-7 carbon atoms, 

amino, mono* or dialkylamino; and 
R9 is hydrogen, halogen, cyano, hydroxy, alkyl, alkoxy, cycloalkyl alkoxy having 3-7 carbon 

atoms, amino, mono- or dialkylamino, NRiC0R2» COR2» or CO2R2 where Ri and 

R2 are the same or different and represent hydrogen, alkyi, or cycloalkyl having 3-7 

carbon atoms; and 

RlO is hydrogen, halogen, hydroxy!, alkyl, alkoxy, amino, mono- or dialkylamino. 

Preferred compounds of Fonnula DV are those where R,, R,, and R,o are 
independently selected from hydrogen, halogen, hydroxy, alkoxy, and alkyl, provided that not 
all of R«, R^ and R,o are hydrogen. Particularly preferred compounds of Formula DV are 
those were R, an R4 are both methyl, and R«, R^, and R,o are independently selected from 
hydrogen^ halogen, hydroxy, alkoxy, and alkyl, provided that not all of R«, R^, and R(o are 
hydrogeiL 



In addition, the present invention encompasses compounds of Fonnula DVI 
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H 



DVI 



wherein 



q is an integer of firom 2-6; 

Rg is hydrogen, halogen, hydroxyl, alkyl, alkoxy, cycloalkyl alkoxy having 3-7 carbon atoms, 

amino, mono- or dialkylamino; and 
R9 is hydrogen* halogen, cyano, hydroxy, alkyl, alkoxy, cycloalkyl alkoxy having 3-7 carbon 
atoms, amino, mono- or dialkylamino, NRiC0R2> COR2, or CO2R2 where Ri and 
R2 are the same or different and represent hydrogen, all^l, or cycloalkyl having 3-7 
carbon atoms; and 

RlO is hydrogen, halogen, hydroxyl, alkyl, alkoxy, amino, mono- or diall^lamino; 

mis O, l,or2;and 

nis0»l,or2. 

Preferred compounds of Formula DVI are those whore R,, R9, and R10 are 
independently selected fiom hydrogen, halogen, hydroxy, alkoxy, and alkyl, provided that not 
all of Rt, R„ and R,o are hydrogen. 

In addition, the present invention encompasses compounds of Fonnula DVn. 



R3- 

R4 




H 



Dvn 
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where 

G repitsents aryl or heteroary such as, for example, thienyl, thiazolyl, pyridyl, napthyridinyl, 
quinolinyl, or phenyl, each of which is optionaly mono-, di- or trisubstituted with 
halogen alkyl alkoxy, or hydroxy; and 

R3 and R4 are the same or different and represent hydrogen or alkyi, provided that not both 
R3 and R4 are hydrogen. 

Preferred compounds of Formula DVII are those where R3 and R4 axe Ci,3 alkyl, and 
more preferably methyl Other preferred compounds of Formula DVn are those where R3 is 
hydrogen and R4 is C 1.3 alkyi, and more preferably R4 is methyl. 

Preferred compounds of Formula DVn include a G group selected from the following: 







XX 






XX. 


XT" 




xx: 






"XT' 
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In the above G groups, the following definitions apply: 

Ra is halogen; 

Rb is hydroxy; 

Rc represents alkoxy; 

R<i represents alkyl; 

Re represents hydrogen or Rd; 

Rf represents hydrogen, or Rc; and 

Rg represents hydrogen, Ra or Rc- 
In those formulas where more than one of the same substituent appears, those 

substitueots are the same or different 

Particularly preSered Ra groups in G are fluorine. Particularly preferred Rc groups in 
G are methoxy and ethoxy. Particularly preferred Rd groups in G are methyl and ethyl. 

Representative compounds of the invention are shown below in Table 1. 

Table 1 
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O 




Compound 13 Compound IS 

O 




Compound 16 Compound 17 



O 




Compound 18 Compound 19 



Representative compounds of the present invention, which are encompassed by 
Foraiula I, include, but are not limited to the compounds in Table I and their pharmaccutically 
acceptable salts. Non-toxic pharmaceuiically acceptable salts include salts of acids such as 
hydrochloric, phosphoric, hydrobromic, sulfuric, suifinic, foraiic, toiuenesulfonic. 
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methanesulfonic, nitric, benzoic, citric, tartaric, malcic, hydroiodic, alkanoic such as acetic, 
H00C-(CH2)n-C00H where n is 0-4, and the like. Those skilled in the art will recognize a 
wide variety of non-toxic phaimaceutically acceptable addition salts. 

The present invention also encompasses the prodrugs, preferably acylated prodrugs, of 
S the compounds of Formula I. Those skilled in the art will recognize various synthetic 
methodologies which may be en^)loyed to prepare non*toxic pharmaceutically acceptable 
addition salts and acylated prodrugs of the compounds encompassed by Fonnula I. 

By ""alkyr and "lower alkyr in the present invention is meant straight or branched 
chain alkyl groups having 1*6 carbon atoms, such as, for example, methyl, ethyl, propyl, 
10 isopiopyl, n-butyl, sec-butyl, tert-butyl. pentyl, 2-pentyl, isopentyl, neopentyl, h«yl, 2-hcxyl, 
3-hexyl, and 3-methylpentyl. 

By *'phenylalkyl" as used herein is meant a phenyl group covalently bonded to an 
alkyl group as defined above and the alkyl group is covalently bonded to another moiety, such 
as, for example, a nitrogen atom. 
15 By "alkoxy** and "lower alkoxy" in the present invention is meant str^iight or branched 

chain alkoxy groups having 1-6 carix}n atoms, such as, for example, methoxy, edioxy, 
propoxy. isopropoxy, n-butoxy, sec-butoxy, tert-butoxy, pentoxy, 2-pentyl, isopentoxy, 
neopentoxy, hexoxy, 2-hexoxy. 3-hexoxy, and 3-methylpentoxy. 

By the term "halogen" in the present invention is meant fluorine, bromine, chlorine, 

20 and iodine. 

By **N-alkyIpiperazyl" in the invention is meant radicals of the formula: 

— N N — 
V_/ 

where R is a lower alkyl as defined above. 

By "monoalkylamino" as used herein is meant an amino substitutent substituted with 
25 one (1) alkyl group where the alkyl group is lower alkyl as defined above. 

By "dialkylamino" as used herein is meant an amino substitutent substituted with two 
(2) alkyl groups where the alkyl groups are independently lower alkyl groups as defined 
above. 

By '*alkylencdioxy" as used herein is meant a group of the foraiula -0-A-O- where A 
30 represents C1-C3 alkylcne optinally substituted with up to two C1-C2 alkyl groups and each 

oxyeen atom is covalently bound to the aromatic ring, i.e., the phenyl group. The oxygen 

3/ 
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atoms of such alkylenedioxy groups are typically attached to adjacent carbon atoms of the 
aromatic ring. 

The pharmaceutical utility of compounds of this invention are indicated by the 
following assay for GABAa receptor binding activity. 
S Assays are cazried out as described in Thomas and Talbnan (J. Bio. Chem. lig: 9838- 

9842, J. Neurosci. 1: 433-440, 1983). Rat cortical tissue is dissected and homogenized in 25 
volumes (w/v) of 0.05 M Tris HCl buffer (pH 7.4 at 40C). The tissue homogenate is 
centrifuged in the cold (40) at 20,000 x g for 20'. The supernatant is decanted and the pellet is 
rehomogenized in the same volume of buffer and again centrifuged at 20,000 x g. The 
10 supernatant is decanted and the pellet is frozen at -lO^C overnight The pellet is then thawed 
and rehomogenized in 25 volume (original wt/vol) of buffer and the procedure is carried out 
twice. The pellet is finally resuspended in 50 volumes (w/vol of 0.05 M Tris HCl buffer (pH 
7.4at40OC). 

Incubations contain 100 ml of tissue homogenatCt 100 ml of radioligand 0.5 nM (^H- 
15 R015-1788 [^H-Flumazenil] specific activity 80 Ci/mmolX drug or blocker and buffer to a 

total volume of 500 ml. Incubations are carried for 30 min at 4^C then are rapidly filtered 
through GFB filters to separate free and bound ligand. Filters are washed twice with fresh 
0.05 M Tris HCl buffer (pH 7.4 at 4^C) and counted in a liquid scintillation counter. 1 .0 mM 
diazepam is added to some tubes to determine nonspecific binding. Data are collected in 
20 triplicate determinations, averaged and % inhibition of total specific binding is calculated. 
Total Specific Binding = Total - Nonspecific. In some cases, the amounts of unlabeled drugs 
is varied and total displacement curves of binding are carried out. Data are converted to Ki 
values. Representative data for compounds of this invention are listed in Tables 2 and 3. 

Table 2 



Compound Number KjjdlMl 

1 4 

2 430 
6 1 
8 25 
12 28 
14 133 
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Tables 



C9mpQund Number E^sMl 

22 53 
26 3 

30 10 
35 2 
46 3 

62 0.8 

72 26 

74 18 

80 31 

81 14 
86 2 
93 6 
96 29 
102 37 



The compounds of general Foimula I may be administered orally, topically, 
parenterally, by inhalation or spray or rectally in dosage unit formulations containing 

5 conventional non-to}dc pharmaceutically accqitable carriers, adjuvants and vehicles. The 
term parenteral as used herein includes subcutaneous injections, intravenous, intramuscular, 
intrastemal injection or infusion techniques. In addition, there is provided a phaimaceutical 
formulation comprising a compound of general Fonnula I and a phaimaceutically acceptable 
carrier. One or more compounds of general Fonnula I may be present in association with one 

1 0 or more non-toxic phannaceutically acceptable earners and/or diluents and/or adjuvants and if 
desired odier active ingredients. The pharmaceutical compositions containing compounds of 
general Formula I may be in a fonn suitable for oral use, for example, as tablets, troches, 
lozenges, aqueous or oily suspensions, dispersible powders or granules, emulsion, hard or soft 
capsules, or syrups or elixirs. 

15 Compositions intended for oral use may be prepared according to any method known 

to the art for the manufacture of pharmaceutical compositions and such compositions may 
contain one or more agents selected from the group consisting of sweetening agents, flavoring 
agents, coloring agents and preserving agents in order to provide pharmaceutically elegant and 
palatable preparations. Tablets contain the active ingredient in admixture with non-toxic 
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phannaceutically acceptable excipients which are suitable for the manufactuit of tablets. 
These excipients may be for example, inert diluents, such as calcium carbonate, sodium 
carbonate^ lactose, calcium phosphate or sodium phosphate; granulating and disintegrating 
agents, for example, com starch, or alginic acid; binding agents, for example starch, gelatin or 
S acacia, and lubricating agents, for example magnesium stearate, stearic acid or talc. The 
tablets may be uncoated or they may be coated by known techniques to delay disintegration 
and absorption in the gastrointestinal tract and thereby provide a sustained action over a 
long^ period. For example, a time delay material such as glyceryl monosterate or glyceryl 
distearate may be employed. 

10 Formulations for oral use may also be presented as hard gelatin capsules wherein the 

active ingredient is mixed with an inert solid diluent, for example, calcium carbonate, calcium 
phosphate or kaolin, or as soft gelatin capsules wherein the active ingredient is mixed with 
water or an oil medium, for example peanut oil, liquid paraffin or olive oil. 

Aqueous suspensions contain the active materials in admixture with excipients suitable 

IS for the manufacture of aqueous suspensions. Such excipients are suspending agents, for 
example sodium carboxymethylcellulose, methylcellulose, hydropropyimethylcellulose, 
sodium alginate, polyvinylpyrrolidone, gimi tragacanth and gum acacia; dispersing or wetting 
agents may be a naturally-occurring phosphatide, for example, lecithin, or condensation 
products of an alkylene oxide with fatty acids, for example polyoxyethylene stearate, or 

20 condensation products of ethylene oxide with long chain aliphatic alcohols, for example 
heptadecaethyleneoxycetanol, or condensation products of ethylene oxide with partial esters 
derived from fatty acids and a hexitol such as polyoxyethylene sorbitol monooleate, or 
condensation products of ethylene oxide with partial esters derived from fatty acids and 
hexitol anhydrides, for example polyethylene sorbitan monooleate. The aqueous suspensions 

25 may also contain one or more preservatives, for example ethyl, or n-propyl p- 
hydroxybenzoate, one or more coloring agents, one or more flavoring agents, and one or more 
sweetening agents, such as sucrose or saccharin. 

Oily suspensions may be formulated by suspending the active ingredients in a 
vegetable oil, for example arachis oil, olive oil, sesame oil or coconut oil, or in a mineral oil 

30 such as liquid paraffin. The oily suspensions may contain a thickening agent, for example 
beeswax, hard parafSn or cetyl alcohol. Sweetening agents such as those set forth above, and 
flavoring agents may be added to provide palatable oral preparations. These compositions 
may be preserved by the addition of an anti-oxidant such as ascorbic acid 
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Dispersible powders and granules suitable for preparation of an aqueous suspension by 
the addition of water provide the active ingredient in admixture with a dispersing or wetting 
agent, suspending agent and one or more preservatives. Suitable dispersing or wetting agents 
and suspending agents are exemplified by those already mentioned above. Additional 
5 excipients, for example sweetening, flavoring and coloring agents, may also be present. 

Pharmaceutical compositions of the invention may also be in the fonn of oil-in*water 
emulsions. The oily phase may be a vegetable oil, for example olive oil or aiachis oil, or a 
mineral oil, for example liquid paraffin or mixtures of these. Suitable emulsifying agents may 
be naturally-occurring gums, for example gum acacia or gum tragacanth, naturally-occurring 

10 phosphatides, for example soy bean, lecithin, and esters or partial esters derived fiom fatty 
acids and hexitol, anhydrides, for example sorbitan monoleate, and condensation products of 
the said partial esters with ethylme oxide, for example polyoxyethylene sorbitan monoleate. 
The emulsions may also contain sweetening and flavoring ag«ts. 

Syrups and eUxirs may be formulated with sweetening agents, for exanq>le glycerol, 

15 propylene glycol, sorbitor or sucrose. Such formulations may also contain a demulcent, a 
preservative and flavoring and coloring agents. The pharmaceutical compositions may be in 
the form of a sterile injectable aqueous or oleaginous suspension. This stispension may be 
formulated according to the known art using those suitable dispersing or wetting agents and 
suspending agents which have been mentioned above. The sterile injectable preparation may 

20 also be sterile injectable solution or suspension in a non-toxic parentally acceptable diluent or 
solvent, for example as a solution in 1,3-butanediol. Among the acceptable vehicles and 
solvents that may be employed are water, Ringer's solution and isotonic sodium chloride 
solution. In addition, sterile, fixed oils are conventionally employed as a solvent or 
suspending medium. For this purpose any bland fixed oil may be employed including 

25 synthetic mono-or digtycerides. In addition, fatty acids such as x>leic acid find use in the 
preparation of injectables. 

The compounds of general Formula I may also be administered in the form of 
suppositories for rectal administration of the drug. These compositions can be prepared by 
mixing the drag with a suitable non-irritating excipient which is solid at ordinary temperatures 

30 but liquid at the rectal temperature and will therefore melt in the rectum to release the drug. 
Such materials are cocoa butter and polyethylene glycols. 

Compounds of general Formula I may be administered parenterally in a sterile 
medium. The drug, depending on the vehicle and concentration used, can either be suspended 
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or dissolved in the vehicle. Advantageously, adjuvants such as local anaesthetics, 
preservatives and buffering agents can be dissolved in the vehicle. 

Dosage levels of the order of from about 0.1 mg to about 140 mg per kilogram of body 
weight per day are useful in the treatment of the above-indicated conditions (about 0.5 mg to 
about 7 g per patient per day). The amount of active ingredient that may be combined with 
the carrier materials to produce a single dosage form will vary depending upon the host 
treated and the particular mode of administration. Dosage unit forms will generally contain 
between from about 1 mg to about 500 mg of an active ingredient 

It will be understood, however, that the specific dose level for any particular patient 
will depend upon a variety of factors including the activity of the specific compound 
employed, the age, body weight, general health, sex, diet, time of administration, route of 
administration, and rate of excretion, drug combination and the severity of the particular 
disease undergoing therapy. 

An illustration of the preparation of compounds of the present invention is given in 
Schemes I and H 



Scheme I 



o 



1) ICOH,MeOH 

2) BiCH2COC02Et 

3) NaOH 

4) K2CX)3, Cs^CO). EO, DMF 




Q. 




OH 



DK^CO). BrCHjCOCOjEt 
2)Msa,Et,RCH2Cl2 



or 



(CH2)j 



OEt 



1) NH40AcDNffF 

2) 5NNaOH 




2) WNH^ 

3) aq. NaOH, EtOH 



H 



where W, Z, and n are as defined above. 

3^ 
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Scheme II 




W, R3, Y» R5, and R6 are as defined above. 

Those having skill in the art will recognize that the starting materials may be varied 
and additional steps employed to produce compounds encompassed by the present invention, 
as demonstrated by the following examples. In some cases protection of certain reactive 
functionalities may be necessary to achieve some of the above transformations. In general the 
need for such protecting groups will be apparent to those skilled in the art of organic 
synthesis as well as the conditions necessary to attach and remove such groups. 

The invention is illustrated further by the following examples which are not to be 
construed as limiting the invention in scope or spirit to the specific procedures described in 
them. 



57 
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Example 1 

Prroaration of starting materials and int ermediates 

The starting materials and various intermediates may be obtained from commercial 
sources, prepared from cbnunercially available organic compounds, or prepared using well 
known synthetic methods. 

Representative examples of methods for preparing intermediates of the invention are 
set forth below. 

1* 4-C>xo-4.5.6.7>tetrahvdrobenzofuran-3-ca rfaoxvlic acid 




4-0x0-4,5,6 J-tetrahydrobenzofiiran-3<arboxylic acid was prepared as follows: To a 
stirred solution of potassium hydroxide ( 28.06 g, 0.5 mol) in methyl alcohol (100 mL) under 
nitrogen at 0** C was added dropwise a solution of cyclohexanedione (56.07 g, 0.5 mol) in 
metiiyl alcohol (100 mL). The mixture was stirred at 0°C for 0.5 h, then a solution of ethyl 
bromopyruvate (66 mL, 0.525 mol) in methyl alcohol(100 mL) was added dropwise. After 
allowing the mixture to stir at ambient temperature for 17 h, a 50% aqueous sodium hydroxide 
solution (60 mL) was added dropwise and stirring continued an additional 7 h. After dilution 
with water, the solution was acidified and the methanol removed in vacuo. Ice water was 
added and the precipitate filtered and dried in vacuo to afford 4-oxo-4,5,6,7- 
tetrahydrobcnzofiiran-3-carboxylic acid m.p. 137-138 ''C. 

2p 4-0x0-4.5.6 J>tetrahvdro-lH-indole-3^arboxvlic acid 




H 



To a stirred suspension of 4-oxo-4,5,6,7-tetrahydrobenzofuran-3-carboxylic acid (28.2 

g, 157 nunol) in ethyl alcohol (500 mL) under nitrogen at ambient temperature was added 

acetyl chloride(56 mL, 783 nunol) dropwise. After stirring 1 h, the solution was then heated 

3f 
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at reflux for 1 b. The solution was cooled and concentrated in vacuo. The residue was taken 
up into dichloromethane, washed with aqueous sodium bicarbonate, washed quickly with IN 
sodium hyroxide, dried over magnesium sulfate, filtered, and concentrated in vacuo to afford 
ethyl 4-oxo-4,S,6,7-tetrahydrobenzofiiran-3-carboxylate as an oil. A mixture of this ester 
5 (24.46 g, 1 17 mmol) and ammonium acetate (15.85 g, 206 mmol) in N,N-dimethylformamide 
(225 mL) was heated at 100*' C under nitrogen for 1.25 h. The mixture was cooled, poured 
into ice water, and extracted two times with dichloromethane. The combined organic extracts 
were washed with water, dried over magnesium sulfate, filtered, concentrated in vacuo T^and 
the residue triturated with ether to give ethyl 4-oxo-4,5,6.7-tetrahydn)indole-3-carboxylate. A 
10 mixture of this ester (11. 31 g, 55 mmol) in 5N sodium hydroxide (200 mL) and ethanol (20 
mL) was heated at reflux for Ih. Afler cooling in an ice bath, the mixture was acidified with 
concentrated hydrochloric acid, the precipitate filtered, rinsed with ice water, and dried in 
vacuo to afford 4-oxo-4,5,6,7-tetrahydro- 1 H-indole-3-caiboxylic acid. m.p. 269-270''C. 

15 2. 4.0xo-5,5-dimethyl-4,5,6,7-tetrahydro-lH-indole-3-carboxylic acid (m.p. 225- 

228 ^C) is prepared essentially according to the procedure set forth in Example 1 and part 1 of 
this example. 

1. 4-MethQxv-lH-indole 




20 " 

A sohition of 2-methyl-3-nitroanisoIe (9.96 g, 60 mmol) and 
tris(dimethylamino)methane (15.5 mL, 89 mmol) in dimethylformamide (30 mL) was heated 
at 1 1 S^'C under nitrogen for 3 h. After cooling to ambient temperature a solution of 

25 scmicarbazide hydrochloride (6.98 g, 63 nunol) and concentrated hydrochloric acid (5.3 mL) 
in water (75 mL) was added dropvidse with vigorous stirring. The mixture was cooled further 
in an ice bath and the precipitate filtered, rinsed with ice water followed by, in sequence, cold 
50% aqueous ethanol, cold ethanol, and ether, then dried to give a semicarbazone. The 
semicarbazone was suspended with 10% palladium on carbon (3 g) in ethanol (120 mL) in a 

30 Parr shaker and placed under a hydrogen atmosphere (50 psi) for 16 h. The mixture was 
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filtered through Celite and concentrated in vacuo. The residue was triturated with ice water, 
filtered and dhed to give the title compound. 

1- 4-Benzvloxv.lH.jn«i»fff 




A solution of 2-mtro^benzyloxytoluene (13.0 g, 53 mmol) and 
tris(dimethylamino)methane (13.9 mL. 80 mmol) in dimethylfonnamide (30 mL) was heated 
at 115'C under Nitrogen for 3 h. Upon cooling to ambient tempeiaturo. a solution of 
semicarbazide hydochlotide (6.26 g. 56 mmol) and concentrated hydrochloric acid (4.8 mL) 
in water (70 mL) was added dropwise with vigorous stirring. Ethanol (25 mL) was added and 
the heterogeneous mixture stirred for 2 h. After cooling in an ice bath, the precipitate was 
filtered, rinsed with, in sequence, ice water, cold 50% aqueous ethanol, cold ethanol, then 
ether and dried to give a semicarbazone. A slurry of this semicaibazone (17.64 g. 54 nOnol). 
Raney nickel (18 g of a 50% aqueous slurry) in 1:1 tetnihydrofuran:methanol (145 mL) wai 
heated to 55°C. Hydrazine monohydrate was added in four equal portions (2.7 mL each) at 
0.5 h mteivals. The mixture was cooled, then filtered through a smaU pad of silica gel using 
ether. The filtrate was dried over magnesium sulfete. filtered, concentrated in vacuo, and the 
residue purified by flash chromatography to afiford 4.benzyIoxy.lH.indole as a low melting 
solid. 



^ 4-MethOXY-l H-indole-W.arhnvvj,> ^^|^ 
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To a solution of 4-inethoxy-lH-mdole (7.15 g, 49 mmol) and pyridine (19.7 mL, 243 

mmol) in dichloromethane (50 mL) at O^C under nitrogen was added diopwise a solution of 
trichloroacetyl chloride (27.1 mL, 243 mmol) in dichloromethane (SO mL)^ After stizring at 

O^C for an additional 1.5 h, the mixture was concentrated in vacuo. The residue was taken up 
in the minimal volume of methanol necessary and placed in a freezer overnight. The 
precipitate was filtered, rinsed well with methanol, and dried to yield 4-methoxyO- 
trichloroacetyl-lH-indole. To a stirring solution of sodium methoxide (3.5 mL of a 25 weight 
% solution in methanol) in methanol (200 mL) at ambient temperature was added 4-methoxy- 

3- trichloroacetyl-lH-indole (9.07 g, 31.0 mmol) in portions over 0.75 h. After stirring an 
additional 0.75 h, the mixture was cooled in an ice bath, diluted with ice water, acidified with 
concentrated hydrochloric acid, and the methanol removed in vacuo. The resulting 
heterogeneous mixture was cooled in an ice bath, the precipitate filtered, rinsed with water, 
and dried to afford methyl 4-mcthoxy-lH-indole-3-carboxyIic ester. A sluny of this ester 
(5.6 g 27 mmol) in 50% aqueous sodium hydroxide (50 mL) and methanol (50 mL) was 
stiired at ambient temperature for 19 h. The mixture was cooled in an ice bath, acidified with 
concentrated hydrochloric acid, the precipitate filtered, rinsed with ice water, and dried to 
afford 4-methoxy-lH-indole-3-carboxylic acid. 

6b, 4-Benzyloxy-lH-indole-3-carboxylic acid was prepred in the same manner as 

4- methoxy-lH-indple«3-carboxylic acid in 6a above. 

2. 2-CvclQhentenone ethylene ketal 




Bromine (44.8 g, 0.28 mol) was added dropwise to a stirred solution of 
cycloheptanone (28.5 g. 0.25 mol) in a^l solution (300 mL) of ethylene glycol and 
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tetrahydFofuran at room temperature. The mixture was stirred for S hours, then poured into 
aqueous sodium bicarbonate and extracted 3X with diethyl ether. The combined organic 
layers were washed with brine, dried over sodium sulfate, filtered, and concentrated in vacuo 
to give 2-bromocycloheptanone ethylene ketal(60 g). A mixture of this crude bromo ketal and 
a methanolic solution of sodium methoxide (250 mL, 25 wt % solution) was heated at reflux 
overnight. The mixture was cooled to ambient temperature, poured into water, and extracted 
with hexanes. The organic layer was washed with brine, dried over sodium sulfate, filtered, 
and concentrated in vacuo to afford 2*cyclohq3tenone ethylene ketal ( 39 g). 

Sr U3'CygiQh?p^di9OT 




Mercury (D) acetate (80.7 g, 025 mol) was dissolved in water (150 mL), then 
tctrahydrofuran (150 mL) was added to give a suspension. To this stirring suspension was 
added 2-cycloheptenone ethylene ketal (39 g, 0.25 mol). After stirring at ambient temperature 
for 3 hours, the mixture was cooled in an ice water bath. A 10% aqueous sodium hydroxide 
solution (150 mL) was added, followed by a solution of sodium borohydride ( 4.8 g, 0.13 
mol) in 10% aqueous sodium hydroxide (150 mL). The mixture was allowed to reach 
ambient temperature and stirred overnight. The mixture was saturated with sodium chloride, 
stirred for 30 minutes, then allowed to settle; the solution was decanted into brine and 
extracted with ethyl acetate, dried over sodium sulfate, filtered, and concentrated in vacuo to 
give 3-Hydioxycycloheptanone ethylene ketal (36 g). 

To a solution of this crude hydroxy ketal and trietbylamine (88.3 mL, 0.63 mol) in 

dichloromethane (250 mL) at 0^ C was added, in one portion, sulfur trioxide pyridine 
complex (98.4 g, 0.63 mol) in methyl sulfoxide (250 mL). The mixture was allowed to 
ambient temperature, stirred for 1 hour, then cooled in an ice water bath. Brine was added, 
and the mixture extracted with diethyl ether. The organic layer was washed with aqueous 2N 
hydrochloric acid then brine, dried over magnesium sulfate, filtered, and concentrated in 
vacuo to give 1,3-cycIoheptadione mono • ethylene ketal ( 32 g). A solution of this crude 
ketal in aqueous 2N hydrochloric acid ( 200 mL) and tctrahydrofuran (200 mL) was stined at 
ambient temperature for 20 hours. The mixture was poured into water and extracted with 
ethyl acetate. The organic layer was washed with saturated aqueous sodium bicarbonate then 
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brine, dried over sodium sulfate, filtered, and concentrated in vacuo to give 1,3- 
cycloheptadione ( 1 6 g). 

2. Ethyl 3-hydroxy-4-oxo-2,3,5,6,7,8-hextahydro-4H- 
5 cvcloheDtarb1funm-3-cari)Qxvlate 

0 OH 

Etfiyl bromopyruvate (26 g, 0.13 mol) was added dropwise to a stirred mixture of 1,3- 
cycioheptadione (16 g, 0.13 mol) and potassium carbonate (35 g, 0.25 mol) in 
dichloromethane (200 mL), After stining overnight at ambient temperature, the solvent was 
10 removed in vacuo , diethyl ether was added and the mixnure filtered through Celite. The 
filtrate was concentrated in vacuo to give the title compound (17 g). 

10. Ethvl 4>oxo>S.6.7.8-tetTahvdro -4H-cvcloheDtafh1furan-3-carboxvlate 

0 Cd2Et 

15 Methanesulfonyl chloride (9.7 g, 0.08 mol) was added dropwise to a stirring solution 

of ethyl 3-hydroxy-4-oxo-2,3,5,6,7,8-hexahydro-4H<yclohepta[b]furan-3<a^ (17 g, 
0.07 mol) and tricthylamine ( 30 mL, 0.21 mol) in dichloromethane (100 mL) at OO C. The 
mixture was allowed to reach ambient temperature, stirred for 2 hours, then poured into water 
and extracted with dichloromethane. The organic layer was washed sequentially with aqueous 

20 2N sodium hydroxide, saturated aqueous sodium bicarbonate, and brine, then dried over 
magnesium sulfate, filtered, concentrated in vacuo , and purified on Silica gel (1:1 ethyl 
acetate / hexanes) to give the title compound. 

11. 4-OxQ-1.4.S.6,7.8>hexahvdro-cr 1nhmterblpvnT)le-3-carix)Xvlic 



/3 
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A mixture of ethyl 4K)xo-5,6J,8-tetrahyclro-4H-cycIohepta[b]fui^-3-carb^ 
(3.48 g,15.7 mmol ) and ammonium acetate (2.41 g, 31.3 mmol) in N,N-diinethylfonnamide 
(25 mL) was heated at 1 15^ C for 6 hours. The mixture was concentrated in vacuo , ice water 
5 was added, and extracted 2X with dichloromethane. The combined organic layers were 
washed with saturated aqueous sodium bicarbonate then brine, dried over sodium sulfate, 
filtered through a small pad of Silica gel (5% methyl alcohol / dichloromethane), and the 
filtrate concentrated in vacuo to give ethyl 4-oxo-lAS,6J,8-hexahydro- 
cyclohepta[b]pynrole-3-carboxylate (1,76 g). A solution of this ester in aqueous 5N sodium 
10 hydroxide (30 mL) and ethyl alcohol(6 mL) was heated at reflux for 1 hour, then cooled in an 
ice bath. The mixture was acidified with hydrochloric acid; the resulting precipitate was 
collected, rinsed with water followed by diethyl ether and allowed to dry to give 4-oxo* 
l,4,5,6,7,8-hexahydn>-cycIohepta[b]pynx)le-3-carboxylic acid (1.17 g). m.p. 225-2270 C. 

IS 12. Ethvl N-ethvL N-(3-methoxvcarbonvlWoDvl malonamide 

EtN^ 

A solution of methyl acrylate (54 mL, 0.6 mol) in methyl alcohol (500 mL) was added 
dropwise to a stirred solution of ethylamine (340 mL, 6 mol) in methyl alcohol (1,5 L) at 0^ 
C. After stirring an additional 45 minutes, the mixture was distilled in vacuo into one pot, 

20 then the solvent removed in vacuo (temperature <35<> C). To the residue dissolved in 
dichloromethane (400 mL) at 0^ C was added triethylamine (62.5 mL, 448 mmol) followed 
by a solution of ethyl malonyl chloride (54.4 mL, 427 mmol) in dichloromethane (100 mL). 
The mixture was stirred for 1 hour, then poured into saturated aqueous airunonium chloride 
and extracted with dichloromethane. The organic layer was washed with saturated aqueous 

25 sodium bicarbonate then water, dried over magnesium sulfate, filtered, and concentrated in 
vacuo to give the title compound (87.55 g). 



wo 9S/02420 



PCT/US97/12153 



II. N-EthvK2.4-DiDeridione 



•o 

A solution of ethyl N-ethyl, N-(3-methoxycarbonyl)propyl malonamide (87.55 g, 357 
mmol) in methyl alcohol (350 mL) was added dropwise to a methanolic solution of sodium 
methoxide (25 wt.%^ 163 mL) at ambient temperature. After heating at reflux for 1.5 hours, 
the reaction mixture was allowed to cool and concentrated in vacuo . After cooling the 
residue in an ice water bath, aqueous hydrochloric acid was added and extracted 2X with ethyl 
acetate, dried over magnesium sulfate, filtered, and concentrated in vacuo to give N-ethyl-3-* 
methoxycaifoonyl-2,4-piperidione (64.4 g). Some of this dione (57 g, 286 mmol) was heated 
at reflux in a mixture of hydrochloric acid (36 mL) and water (364 mL) for 3.5 hours. After 
cooling to ambient temperature, the solution was extracted 3X with ethyl acetate, the 
combined organic layer dried over magnesium sulfate, filtered, and concentrated in vacuo to 
give the title compound (9.54 g). 

14. Ethyl 4-oxo-5-ethyM,5,6,7-tetrahydro- 
furor3,2-clnvridtne^3>carfaoxvlate 




To a stirred solution of potassium hydroxide ( 3.79 g, 67.6 mmol) in methyl alcohol 
(15 mL) under Nitrogen at 0^ C was added dropwise a solution of N-ethyI-2,4*piperidione 
(9.54 g, 67.6 mmol) in methyl alcohol (20 mL). The mixture was stiircd at O^'C for I hour, 
then a solution of ethyl bromopyruvate (8.9 mL, 71 mmol) in methyl alcohol(50 mL) was 
added dropwise. After allowing the mixture to stir at ambient temperature for 2.5 hours, a 
50% aqueous sodium hydroxide solution (10 mL) was added dropwise and stirring continued 
an additional 17 hours. After cooling in an ice water bath, the solution was acididfied and the 
methanol removed in vacuo. Ice water was added and the precipitate filtered and dried in 
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vacuo to afford 4-oxo-5-e%lA5,6J-tetrahydrofuro[3,2-c]pyridmeO<arboxyH^ (3.91 
g). More acid (1.15 g) was obtained via extraction of the aqueous filtrate 2X wtih ethyl 
acetate, drying over magnesium sulfate, filtration, concentrating in vacuo, and purification on 
Silica gel (5% methyl alcohol/dichloromethane). A stirring mixture of 4H)xo-5-ethyl-4,5,6,7- 
tetrahydrofuro[3,2-c]pyridine-3-carboxylic acid (4.94 g, 23.6 mmol), potassium carbonate ( 
9.79 g. 70.8 mmol). cesium carbonate (770 mg, 2.4 mmol), and iodoethane (9.4 mL, 118 
nunol) in N,N-dimcthylfomiamide was heated at 850 C for 15.5 hours. The reaction mixture 
was cooled and concentrated in vacuo . Ethyl acetate was added, the mixture filtered, the 
filtrate washed with water, and the organic layer dried over nu^esium sulfate, filtered, and 
concentrated in vacuo to give the title compound (4.5 g). 

Ji- 4-Oxo-5-ethyM,5,6,7-tctrahydro- 

lH>DvrrDlof3.2-clnvridine-3-carboxvlic acid 




H 



A mixture of ethyl 4^xo-5-ethyl-4,5,6,7-tetrahydrofiiro[3,2-c]pyridine-3-caiboxylate 
(3.66 g, 15.4 mmol) and ammonium acetate (5.94 g, 77.1 nunol) in NJ4-dimethyIforraamide 
(30 mL) was heated at 1 15^ C for 23 hours. The mixture was cooled, concentrated in vacuo , 
ice water a^ed, and the precipitate collected and dried to give ethyl 4-oxo-5^yl-4,5,6,7- 
tetrahydio-lH-i)ynolo[3,2-c]pyridine«3-carboxylate (1.95 g). The aqueous filtrate was 
extracted 2X with isthyl acetate, the combined organic layers dried over magnesium sulfate, 
filtered, and concentrated in vacuo to afford additional ester (0.68 g). The combined msUerials 
were treated with aqueous 5N sodium hydroxide (75 mL) in dioxane (10 mL) at reflux for 2 
hours. After cooling in an ice water bath, the mixture was acidified witfi aqueous 
hydrochloric acid, and concentrated in vacuo . Ethyl acetate was added, the mixture filtered, 
and the organic layer concentrated in vacuo . Trituration with ethyl acetate afforded 4-oxo-5- 
ethyM,5,6,7-tetrahydro-lH-pyrTolo[3,2-c]pyTidine-3-carboxylic acid (0.84 g). 



^Nitro-4-oxo-4,5.6J>tetfiihvdro-lH-ind61e-3-cari>oxvlieacid 
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4-0x0-4,5,6 J-tetrahydio-lH-indole-3-caiboxylic acid (179 mg, I mmol) was added in 

portions over 30 minutes to fuming nitric acid (2 mL) at 0^ C. The mixture was stirred an 
additonal 1. 25 hours, then allowed to stir at ambient temperature for 1.25 hours. The mixture 
was poured into ice water and extracted 2X with ethyl acetate. The combined organic layers 
were dried over magnesiimi sulfate, filtered, and concentrated in vacuo to give the title 
compound(0.19 g). 



12. 2-Bromo-4-oxo-4.S.6.7-tetrahvdro^lH.indole>3>caifaoxvlic acid 



O 




H 



To a solution of 4-oxo-4,S,6,7-tetrabydro*lH-indole*3*carboxylic acid (886 mg, 5 
mmol) and catalytic benzoyl peroxide in N,N-dimethylformaniide (5 mL) at 0^ C was added 
N-bromosuccinimide (1.869 g, 10.5 mmol)in four equal portions over 1 hour. The mixture 
was stirred an additional hour, then poured into ice water, the precipitate collected and rinsed 
with water then diethyl ether and dried. Purification on Silica gel (5% methyl alcohol m 1 : 1 : 1 
dichlorometiiane/ ethyl acetate/ hexanes) gave 2-bromo-4-oxo-4,5,6,7-tetrahydro-lH-indole- 
3-carboxylic acid (376 mg). 
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Example 2 




Compound 1 

A mixture of 4-oxo-4,5,6,7-tetrahydro-lH-!ndoleO-c» 1 mmol), 

p-anisidine (616 mg, S mmol), and l-(3-dimethylaminopropyl)-3-ethylcarbodiimide 
hydrochloride [EDCI] (959 mg, S mmol) in 50% aqueous U4-dioxane (10 mL) was sdired at 
ambient temperature for 17 h. After concentrating in vacuo ^ the residue was taken up in 10% 
methanol in ethyl acetate, washed with 1.3M hydrochloric acid then with aqueous sodium 
bicarbonate, dried over magnesium sulfate, filtered, and concentrated in vacuo. 
Recrystallization from ethyl acetate afforded N-(4-methoxyphenyI>4-oxo-4,5,6,7-tetrahydro- 
lH-indole-3-carboxamide (Compound 1); mp 219-220*'C. 
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Example 3 




(Compound 2) 

N-(2-Fluoro-4-methoxypbenyl)-4-ben2yloxy-IH-indoIe-3-car^ (1.34 g, 3.4 
mmol), prq)ared using the method above, was slurried with 10% palladium on carbon (134 
mg) in ethanol (35 mL) in a Pan bottle and placed under a hydrogen atmosphere (50 psi) for 5 
h. Methanol (5 ml) was added and the mixture remmed to the Hydrogen atmosphere for an 
additional 18 h. The solution was filtered through Celite, concentrated in vacuo, and the 
residue purified by flash chromatography to afford N-(2-fluoro-4-methoxyphenyl)-4.hydroxy- 
lH-indole-3«carboxamide (Compound 2) as a beige solid; mp 259-261 C (d). 

Example 4 

The following compounds were prepared essentially according to the procedures 
described in Examples 1-3: 

(a) N-<4-Ethoxyphenyl)-4K)xo-4,5.6J-tetrahydro-lH-indoleO-carboxaaiide 
(Compound 3); mp 217-218''C. 

(b) N-(4-Ethoxyphcnyl)-4-methoxy- lH-indole-3-carboxamide (Compound 4); mp 
259-261*'C(d). 

(c) N-(3-Ethoxyphenyl)-4-methoxy- 1 H-indole-3-carboxaraide (Compound 5). 

(d) N-(2-Fluoro-4-methoxyphenyl)-4-oxo-4.5.6J-tetrahydro-lH-indole-3- 
carboxamide (Compound 6). 



(e) N-(2-Fluoro-4-ethoxyphenylH-oxo-4.5,6,7-tetrahydro. 1 H-indole-3- 
carboxamide (Compound 7). j^a 
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(f) N-(4-Methoxyphenyl)-4-methoxy-lH-indole-3^arboxairade(CompouiMl8). 

(g) N^2-Fluoro-4-ethoxyphenyl)-4-methoxy-lH-m(k)le-3s»rboxaniide 
(Compound 9). 

(h) NK4-Cyahophenyl)-4-oxo-4.5.6J-tetrahydro-lH-mdole-3-carboxamide 
(Compound 10); mp 287.288'C. 

(i) N-(3.Methoxyphcnyl)-4-oxo-4,5,6,7.tetrahydiD. lH-indole-3-carboxamide 
(Compound 1 1); mp 220-223'*C. 

0) N-(^AcetamidophenyI)^xo4,5A7-tetrahydro-IH-indoIe-3^aiboxamide 
(Compound 12); mp 339-34l"c. 

(k) N-(4-Chlorophenyl)-4H)xo-4^A7-tetrahydro-lH-indole-3-carboxaniide 
(Compound 13). 

(1) N-(2-Fluoro-4.methoxyphenyI)-4-bcnzyloxy-lH-indole-3-carboxaniide 
(Compound 14). 

(m) NK4-Acetylphenyl)-4^)xo-4,5,6J-tetrahydro-lH-indole-3<ariioxamide 
(Compound IS). 

(n) N-<2-FIuoro-5Hnethoxyphenyl)-4M)xo-4,5,6J-tetrahydio-lH-mdole-3- 
carboxamide (Compound 16). 

(o) N.(4-CarbomethoxyphenyI>4-oxo-4,5,6,7-tetrahydn)-lH-indole-3- 
carboxamide (Compound 1 7); mp 261-262*C. 



(p) NK4^arboxyphenyl)^oxo-4,5,6,7-tetrahydfo-lH-indoIe-3-carboxamide 
(Compound 18). 
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(q) N-(4-Ethoxyphenyl)-4-hydroxy- 1 H-indole-3-carboxamide (Compound 1 9). 

(r) N-(3-Ethoxyphcnyl)-4-oxo-4,5,6,7-tetrahydro- 1 H-indole-3-carboxamide 
(Compound 20). 

(s) N-(2-Fluoro-4-methoxyphenyl)-4-benzy loxy- 1 H*mdole-3-Garboxanude 
(Compound 21). 

(t) N-(4-Isopropoxyphcnyl>4-oxo-4,5,6J-tetrahydro-IH-indole-3-carboxanu 
(Compound 22). 

(u) N-(4-Fluorophcnyl)-4-oxo-4,5,6,7-tctrahydro- 1 H-indole-3-caiboxamide 
(Compound 23). 

(v) N-(4-Hydroxyphenyl>4-oxo-4,5,6,7-tetrahydro- 1 H-indole-3-carboxamide 
(Compound 24). ^^^^ 

(w) N«^4-AminophcnyI)-4^xo-4,5,6 J-tetrahydro- lH-indole-3<a^ 
(Compound 25). 

(x) N-(3-Fluoix>-4-methoxyphcnyl)-4-oxo^,5,6j4ctrahydro-lH-m 
carboxamide (Compound 26); mp: 230-232^C. 



(z) N-(2-Fluoio4-isopropoxyphenyl)-4-oxo-4,5,6j4etrahydro-l^ 
carboxamide (Compound 28). 



H-l 




(y) (compound 27) 



5f 
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(aa) N-(4-FluorophenyI)^xo-5,5-dimethyM,5,67-tetr^ 
carboxamide (Compound 29). 

(ab) N-(2-FIuoro-4.methoxyphcnyl)-4K)xo-5,5KlimcthyI-4,5.6,^ 
indoIe*3-caiboxainide (Compound 30); mp 1 93-1 94''C. 

(ac) N.(4-Ethoxyphenyl)-4-oxo-5,5-dimethyM.5,6J-tetrahydro.^ 
carboxamide (Compound 31). 

(ad) N-<4-Methoxyphenyl)-4-oxo-5,5-dimethyl-4,5,6,7.tcti^ydro-lH-indole-3 
carboxamide (Compound 32). 

(ae) NK2-Methoxy-5-bromophenyl)-4K)xo^,5,6J-tetrahydn>-lH-indolc-3- 
carboxamide (Compound 33). 

(aO N-(3,4-Dihydroxyphenyl>4-oxo-4,5,6,7-tetrahydro- lH-indolc-3-carboxamide 
(Compound 34). 

(ag) N-Phcnyl-4-oxo-4,5,6,7-tetrahydro-lH-indole-3-carboxamide (Compound 35) 
(Also, see Example 5). 

(ah) NK2-Fluoro-4.hydn)xyphenyl)-4-oxo-4,5,6 J-tetrahydro- lH-indole-3- 
carboxamide (Compound 36). 

(ai) N-(2-Fluoro-4.methoxyphenyI)-4.oxo-6,6-dimethyl-4.5,6J-tetr^^ 
indoIe-3-carboxamide (Compound 37), mp 213-21S^C. 

(aj) N-(2-Fluoro-4-ethoxyphenyl)-4-oxo^.6-dimcthyl-4,5,6,7.tctndiyd^ 
indole-3-carboxamide (Compound 38). 



5?- 
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(ak) NK4-Ethoxyphenyl)-4^xo-6.6-dmethyM,5,6j4etrah 
carboxaznide (Compound 39). 

(al) N-(4-MethyIphcnylHK)xo-4,5,6J-tetrahydn)-lH-indp 
5 (Compound 40). 

(am) N-(3-Methylphenyl)-4^xo-4.5,6J-tetrahydro-lH-indole-3<^ 
(Compound 41). 

10 (an) N-(2-Amino-4-metbylphenyl)-4-oxo-4,5,6J-tetrahydio-lH-indoIe-3- 

carboxamide (Compound 42). 

(ao) N-(4-Methylaminophenyl)-4.oxo-4,5,6J-tetrahydro-lH-indolcOH:^^ 
(Compound 43). 

15 

(ap) N-Phenyl-4-oxo-6,6-dime%l-4,5»6J-tetrahydro-lH-indole-3-car^ 
(Compound 44). 

(aq) N-(3-Hydroxy-4-methoxyphenyl)-4-oxo-4,5.6,7-tetrahydro- 1 H-indole-3- 
20 carboxamide (Compound 45). 

(ar) N-(2-Fluoiophenyi)-4-oxo-4,5,6,7-tetrahydro- lH-indole-3-carboxamid^ 
(Compound 46). 

25 (as> NK3-Fluorophenyl)-4-oxo-6,6-dimethyl-4,5,6J-tetrahydio-l^ 

carboxamide (Compound 47). 

(at) NK2K4-Hydroxyphcnyl)ethyl)-4^xoA5.6J-tetrahydro-lH-m^ 
carboxamide (Compound 48). 

30 

(au) N-(2-(4.Ethoxyphenyl)ethyl)-4-oxo^,5,6J-tetrahydro-lH-indo^^^ 
carboxamide (Compound 49). 
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(av) N-(4.Ethoxyphenyl)^K)xo- 1 A5.6,7,8.hexahydro-cyclohepta[b]pynoIe-3- 
carboxamide (Compound 50) (alternate name: (10-aza.6-oxobicyclo(5.3.0]deca-l(7),8-dien-8- 
yl)-N-(4-ethoxyphcnyl)foraianude). 

(aw) N-(2-Fluorophenyl)-4-oxo- 1 ,4,5,6 J,8-hexahydnxycIohepta[b]pyTTole.3- 
carboxamidc (Compound 51) (alternate name: (10-aza-6-oxobicyclo[5 J.0]deca-l(7),8-dien-8- 
yl)-N-(2-fluorophenyl)formamide). 

(ax) N-PhcnyM-oxo- 1 ,4,5,6,7,8-hexahydro-cyclohepta[b]pymDle-3-carboxamide 
(Compound 52) (alternate name: (l0.a2a-6-oxobicyclo(5.3.0]deca-l(7),8-dien-8-yl)-N- 
phenylformamide). 

(ay) N-(2.Fluoro-4-methoxyphenyl)-4-oxo-1.4,5,67,8-hexahydro- 
cyclohepta[b]pyiTole-3-carboxamide (Compound 53) (alternate name: (lO-aza-6- 
oxobicyclo[5J.0]deca-l(7),8Hlien-8-yl)-N-(2-nuoro-4-methoxyphcnyl)fonn 

(az) N-(2-Fluoro-4-ethoxyphenyl)-4.oxo- 1 ,4,5.67,8-hexahydro- 
cyclohepta[b]pynt)le-3-carboxamide (Compound 54) (alternate name: (lO-aza-6- 
oxobicyclo[53.0]deca.I(7),8-dien-8-yl)-NK2-fluoro-4-ethoxyphenyl)fo 

(ba) N«<4-FIuoro-2-hydroxyphenyl)-4K>xo-4,5,6J-tetrahydro-lH-indo^^^^ 
carboxamidc (Compound 55). 



Compound 35 

A mixture of 4-oxo-4,5,6,7-tetrahydro-lH>indole-3-carboxyli c acid^ l 79 mg, I mmol), 
aniline (0.46 mL, 5 mmol), and l-G-dimethylaminopropyl)-3-ethyIcarbodiimide 



Example 5 




H 
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hydrochloride (959 mg, 5 mmol) in 50% aqueous dioxane (10 mL) was allowed to stir at 
ambient temperature for 17.S hours, then concentrated in vacuo . The residue was cooled in 
an ice water bath, aqueous 3.6 N hydrochloric acid was added, and the precipitate collected, 
rinsed with aqueous 3.6 N hydrochloric acid then water and dried. Recrystallization from 
ethyl alcohol afforded N-phenyl-4-oxo-4,S,6,7-tetrahydro-lH-indole-3-carboxanude 

(Compound 35) (164 mg). mp 225-2260 C 



To a solution of 4.oxo-4,5,6,7-tetrahydro-lH-indole-3-carboxylic acid (538 rag, 3 
mmol) and triethylamine (0.88 mL, 6.3 nunol) in N,N-dimethylformamide (15 mL) at 0® C 
was added ethyl chloroformate (0.57 mL, 6 mmol). After stirring at 0^ C for 45 minutes, 2- 
fluoroaniline (0.58 mL, 6 mmol) wad added. The mixture was stirred for an additional 45 
minutes, then allowed to stir at ambient temperature for 14 hours. The mixture was poured 
into aqueous 1.2 N hydrochloric acid and extracted 2X with ethyl acetate. The combined 
organic layers were washed with water, dried over magnesium sulfate, filtered, and 
concentrated in vacuo . To the residue was added aqueous IN sodium hydroxide (10 mL) and 
ethyl alcohol (2 mL) and the mixture heated at reflux for 4.5 hours. After cooling in an ice 
water bath, the mixture was acidified with aqueous hydrochloric acid, the precipitate 
collected, rinsed with water and dried. Recrystallization firom ethyl alcohol afforded N-(2- 
fluorophenyl>4.oxo-4,5,6,7-tetrahydro-lH-indole-3-carboxamide (Compound 46) (530 mg). 

mp238-240OC. 



Example 6 




H 
/ 



Compound 46 



55" 
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Example 7 




(Compound 56) 

A mixture of 2-nitro-4-oxo-4^,6,7-tetrahydro-lH.uidole.3-carboxyIic acid (0.18 g, 0.8 
iranol), p-phenetidine (0.52 mL, 4 ramol), and l-(3-dimethylaminopropyl)-3- 
ethylcartodiimide hydrochloride (767 mg, 4 mmol) in 50% aqueous dioxane (10 mL) was 
stined for 67 hours, then concentrated in vacuo . Aqueous 3.6 N hydrochloric acid was 
added, the mixnire cooled in an ice water bath, and the precipitate collected, rinsed with water 
tiien diediyl ether, and dried. Purification on Silica gel (10% metlqrl 
alcohol/dichloromethane) gave N-(4-ethoxyphenyl)-2.nitiD-4-oxo-4,5,6,7-tetrahydrD-lH- 
indole-3-carboxamide (Compound 56) (51 mg). 



Example 8 




(Compound 57) 

N.(4-Ethoxyphcnyl)-2-mtro-4<>xo-4,5,6,7-tetrahydro-lH-indole-3-caiboxamide (41 
mg) was treated with 10% palladium on carbon (5 mg) in ethyl alcohol (10 mL) under 
hydrogen (50 PSI) in a Parr bottle for I hour. The mixture was filtered through Celite, 
concentrated in vacuo, and purified on Silica gel (5% methyl alcohol/dichloromethane) to 

afford N-(4-ethoxyphenyl)-2-amino-4-oxo-4,5,6,7-tetrahydro-lH-indole-3-carboxamide 
(Compound 57) (12 mg). 
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Example 9 




(Compound S8) 

A mixture of N<4-ethoxyphenyl)-4-oxb-4,5,6 J-tetrahydro-lH-indoleO<a^ 
S (204 mg, 0.7 mmol), potassium carbonate (1 88 mg, 1 .4 mmol), cesium carbonate ( 22 mg, 0. 1 
mmol), and iodoethane ( 0.08 mL, 1 mmol) in N,N-dimethylfonnamide was heated at 85^ C 
for I hour. The mixture was cooled and filtered using ethyl acetate. The solid was s^ aside; 
the organic layer was washed with water, dried over magnesium sul&te, filtered, concmtrated 
in vacuo^ and triturated with diethyl ether to give N-(4-cthoxyphenyl)-l-ethyl-4-oxo-4,5.6,7- 
10 tetrahydro-lH-indole-3-carboxamide (73 mg). The set-aside solid was slurried in aqueous 
hydrochloric acid, the precipitate collected, rinsed with water and dried to give additional 

amide (Compound 58) (94 mg). mp. 209-210^ C. 

Example 10 

15 The following compounds are prepared essentially according to the procedures 

described in Examples 1-9: 

(a) N-(3-Fluorophenyl)-4-oxo-4,5,6,7-tetrahydro-lH-indole-3-carboxamide 
(Compound 59); mp 235-2370 C. 

20 

(b) N-(4-Fluorophenyl)-4-oxo-4,5,6,7.tetrahydro- 1 H-indole-3-carboxamide 
(Compound 60); mp259-26l0C. 

(c) N-(2-Hydroxy-4.nuorophenyl)-4.oxo-4,5,6,7-tetrahydro.lH.indolc-3. 
25 carboxamide (Compound 61); mp 252-2540 C. 

5^ 
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(d) N-(2-Hydroxyphenyl)-4-oxo-4,5,6,7-tetrahydro- 1 H-indole.3<arboxamide 
(Compound 62): mp215-2160C. 

(e) N-(4-Hydroxyphenyl)-4-oxo-4,5,6,7-tetrahydro- 1 H-indole-3-carboxamide 
(Compound 63); mp 313-3150 C. 

(f) N-(2-Fluoro-4-hydroxyphenyl)-4-oxo-4,5,6,7-tetrahydro. I H-indole-3- 
carboxamide (Compound 64); mp 335-338 <^ C (d). 

(g) N-(3,4.Dihydroxyphenyl)-4-oxo-4,5 A7-tetrahydK>-l H-indolc-3-carboxamide 
(Compound 65). 

(h) N-(3-Hydroxy-4-mcthoxyphenyl>4H)xo-4,5,6J-tetrahydro-lH-u^^^ 
carboxamide (Compound 66 mp 328-33 !<> C (d). 

(i) N.(3-EthoxyphenyI)-4-oxo-4,5,6.7-tetrahydro- lH-indole-3-carboxamide 
(Compound 67); mp 227-228 o C. 

0) N-(2-Fluoro-4-isopropoxyphenyl).4.oxo-4,5,6,7- tetrahydro- 1 H-indole-3- 
carboxamide (Compound 68); mp 216-217 ^C. 

(k) N-(3-Methylphenyl)-4.oxo-4.5,6J-tetrahydro-lH-indole-3-carboxamide 
(Compound 69)* 

(1) N-{2-Fluoro-5-me%lphenyl)-4-oxo-4,5,6 J-tetrahydro-1 H-indoIe-3- 
carboxamide (Compound 70); mp 223-225^ C. 

(m) N-(4-Methy lphenyl)-4-oxo-4.5.6 J-tetrahydro- lH-indole-3-carboxam 
(Compound 71); mp220-222OC. 

(n) N-(2-Fluoro-4-methylphenyl)-4-oxo-4,5,6J-tetrahydro-lH-indole-3- 

carboxamide (Compound 72); mp 1 8 1- 1 83^ C. 

5? 
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(o) NK2-Hydroxy-4-methylphenyl)-4-oxo-4,5.6,7-teti^ydr^ 
carboxamide (Compound 73); mp 238-240^ C. 

(p) N-(4-(Methylammo)phenyl]-4K)XoA5,6J-tetrahydro-lH-ind 
carboxamide (Compound 74); mp 242-244^ C. 

(q) N-(4- Aminophenyl>4-oxo-4,5,6,7-tetrahydro- 1 H-indole-3-carboxamide 
(Compound 75); mp 207-2 lO^C. 

(r) N-(3-ChlorophenyI)-4-oxo-4,5,6,7-tetrahydro- 1 H-indole-3-carboxamide 
(Compound 76). 

(s) N-(2-Hydroxy-4<hlorophenyl)-4-oxo-4,5.6J-letrahydro-lH-indol^^ 
carboxamide (Compound 77); mp 190-195® C. 

(t) N-(4-Ethoxyphenyl).2-bromo-4-oxo-4^,6J-tetrahydio-lH-indol^^ 
carboxamide (Compound 78). 

(u) N-(4-Ethoxyphenyl)-2-chioro-4-oxo^,5,6J-tetrahydro-lH-indoIe-3- 
carboxamide (Compound 79). 

(v) N-Phcnyl-4-oxo-5.5-dimcthy 1-4,5,6,7-tetrahydro- 1 H-indoIc-3-carboxamide 
(Compound 80); mp 248-251 <> C. 

(w) N-(2-Fluorophenyl)-4-oxo-5,5-dimethyM,5,6J-tetrahydro-lH-indole-^ 
carboxamide (Compound 81); mp 214-216® C. 

(X) N-(3-Fluorophenyl)-4-oxo-5,5-dimethyI-4,5.6J-tetrahydro-lH-indole-3- 
carboxamide (Compound 82); mp 247-249® C. 



(y) N-(4-FluoTophenyl)-4.oxo-5,5-dimethyl-4.5,6,7-tetrahydro-lH-indole-3. 
carboxamide (Compound 83). 
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(z) N-(3-MethoxyphenyI>4-oxo-5^-dimethyl-4,5,6,7-tetrahydro- 1 H-indole-3- 
carboxamide (Compound 84). 

(aa) N.(3-Methylphenyl)-4-oxo-5,5-dimethyl-4,5,6J-tetrahydro-lH-indole-3. 
caiboxamide (Compound 85); mp 233-2340 q 

(ab) N-(4-Hydn>xyphenyl)-4H)xo-5,5Kiimethyl.4^,6J-tetrahydio-lH-indole-3- 
carboxamide (Compound 86); mp301-303OC. 

(ac) N-(2-Fluoro-4-hydroxyphenyl)-4-oxo-5,5-dimcthyl-4,5,6,7-tetrahydro-lH- 
indole-3-carboxamide (Compound 87); mp340<'C. 

(ad) N-(4-MethoxyphenyI)-4-oxo-5,5-dimethyl-4,5,6,7-tetrahydro-lH-indole-3- 
carboxamide (Conq)ound 88). 

(ae) N-(2-Fluoro-5-methoxyphenyl)-4-oxo-5,5-dimethyl-4,5,6,7-tetrahydro-lH- 
indole-3-carboxamide (Compound 89). 

(af) N-(4-Ethoxyphenyl)-4-oxo-5.5-dimethyl-4,5,6,7-tetrahydro-lH-indole-3- 
carboxamlde (Compound 90). 

(ag) N-(2-nuoro-4-edioxyphenyl)-4-oxo-5,5.dimethyl-4,5,6,7-tetrahydio. IH- 
indole-3-carboxamide (Compound 91); mp 178-1 80O C. 

(ah) N-Phcnyl-4-oxo-l,4,5,6,7,8-hexahydro-cyclohepta(b]pyrroIe-3-caiboxaniide 
(Compound 92); mp 218-2190 C (alternate name: (10-aza-6-oxobicyclo[5.3.0]deca-l(7),8- 
dien-8-yl)-N-phenylfonnanude). 



(ai) N-(2-Fluorophenyl)-4-oxo- 1 ,4,5,6,7,8-hexahydro-cyclohepta[b]pyrroIe-3- 
carboxamide (Compound 93) (alternate name: (10-a2a-6-oxobicyclo[5.3.0]deca-l(7),8-dien- 
8-yl)-N-(2-fluorophenyl)fotmanude). 
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(aj) N-(3-FIuoropheny l)-4-oxo- 1 ,4.5,6,7,8-hexahydro-cyclohepta[b]pyiTole-3- 
carboxamide (Compound 94) (alternate name: (l0-a2a-6-oxobicyclo[5.3.0]deca-l(7),8-dieii-8- 
yI)-N-(3-fluorophenyi)fonnainide). 

5 

(ak) N-(4-Fluorophenyl)-4-oxo-l,4,5,6,7,8-hexahydro-cyclohepta(b]pyrrole-3. 
carboxamide (Compound 95) (alternate name: (10-aza-6-oxobicyclo[5.3.0]deca-l(7),8-dien-8- 
yl)-^N-(4-fluorophenyl)fbmiamide). 

10 (al) N-(3-Methoxyphenyl)-4-oxo-l,4,5,6,7,8-hexahydro-cycIohepta[b]pyiTole-3- 

carboxamide (Compound 96); mp 190 °C (alternate name: (lO-aza-6- 
oxobicyclo[5.3.0]deca-l(7),8-dien-8-yl)-N-(3-meaioxyphenyl)fonnamide). 

15 (am) N-<4-Hydroxyphenyl)-4-oxo-lA5,6J,8-hexahydip-cyclohepta{b]pyiTole-3- 

carboxamide (Compound 97); mp 278-280° C (alternate name: (lO-aza-6- 
oxobjcyclo[5.3.0]deca-l(7),8-dien-8-yl)-N-(4-hydroxyphenyl)fonnamide). 

20 (an) N-(4-Methoxyphenyl)-4-oxo- 1 ,4,5,6,7,8-hexahydro-cycIohepta(b]pyrrol,e-3- 

carboxamide (Compound 98); mp 178-179 ^C (alternate name: (lO-aza-6- 
oxobicyclo[5.3.01deca-l(7),8-dicn-8-yl)-N-(4-methoxyphenyl)formamide). 

25 (ao) N-(4-Ethoxyphenyl)-4-oxo-l,4,5.6,7,8-hexahydro-cyclohepta[b]pynole-3- 

carboxamide (Compound 99); mp 198-201° C (alternate name: (lO-aza-6- 
oxobicyclo[5.3.0]deca- l(7),8-dien-8-yl)-N-(4-ethoxyphenyI)formamide). 



30 



(ap) N-(2-Fluoro-4-methoxyphenyl)-4-oxo-l,4,5,6,7,8-hcxahydio- 

cyclohepta[b]pyrrole-3-caiboxamide (Compound 100); mp 158-159 <> C (alternate name: (10- 
aza.6-oxobtcyclo[5.3.0]deca-l(7),8-dien-8-yi)-N-(2-fluoro-4-methoxyphenyl)formamide). 
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(aq) N-(2-FIuoio-4-hydroxyphenyl)-4-oxo-U4,5,6,7,8-hexahydro- 
cyclohepta(b]pyrrole-3-carboxamide (Compound 101); mp 305-308<J C (alternate name: (10- 
aza-6-oxobicyclo[5J.0]deca-I(7),8-dien-8-yl)-N.(2-nuoro-4-hydit)xyph^ 

(ar) N-(2-Fluoro-4-ethoxyphcnylH-oxo-l ,4,5,6,7,8-hexahydro. 
cyclohepta[b]pyrTole-3-carboxamide (Compound 102); mp 172-1740 C (alternate name: 
( 1 0-a2a.6-oxobicyclo[5.3.0Jdeca- 1 (7),8-dien-8.yl).N-(2-fluoro-4-ethoxyphenyl)foTmamide). 

(as) N.(2-Fluoro.5-methoxyphenyl)-4-oxo- 1 ,4,5 ,6,7,8-hexahydro- 
cyclohepta[b]pyrrole-3-carboxamide (Compound 103) (alternate name: (10-a2a-6- 
oxobicyclo[5J.0]deca-l(7),8-dien-8-yl).N-(2-fluoro-5-methoxyphcnyl)fo 

(at) N-(2-Fluoro-4-methoxyphenyl)^-oxo.4,5,6,7-tetrahydro-lH-pyrro 
c]pyridine-3-carboxamide (Compound 104); mp 150-152 OC. 

(au) N-(4-*EthoxyphcnyI)-4K)xo-4,5,6J.tetrahydro-lH-pyrTolo[3 
carboxamide (Compound 105); mp 145-1 470 C . 

(av) N-(2-Fluoio-4.ethoxyphenyl)-4-ox6-4,5,6,74etrahydro-lH-p^ 
clpyridine-3-carboxamide (Compound 106); mp 154-1550C. 

(aw) N-(4.Ethoxyphenyl)-2-methyl-4.oxo-4,5,6,7-teti^ydio-lH-indole.3- 
carboxamide (Compound 1 07); mp 2 1 5-2 1 6^ C. 

(ax) N.(4-Ethoxyphenyl). 1 -ethy 1-4-0X0-4,5 ,6,7-tetrahydro-lH-indole-3- 
cart>oxamide (Compound 108); mp 209-2 10<> C. 

The invention and the manner and process of making and using it, are now described 
in such full, clear, concise and exact terms as to enable any person skilled in the art to which it 
pertains, to make and use the same. It is to be understood that the foregoing describes 
preferred embodiments of the present invention and that modifications may be made therein 
without departing torn the spirit or scope of the present invention as set forth in the claims. 
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To particularly point out and distinctly claim the subject matter regarded as invention, the 
following claims conclude this specification. 
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WHAT IS CLAIMED IS: 

1 . A compound of the formula: 




I 

X 



or the phannaceutically acceptable non-toxic salts thereof wherein: 
T is halogen, hydrogen, hydroxy, nitro, amino or lower alkoxy; 
X is hydrogen, hydroxyl or lower alkyl; 

W is phenyl or phenylalkyl where each alkyl is optionally substututed with up to 5 groups 
Independently selected from halogen, hydroxy, lower alkyl, cycloalkyi having 3-7 
carbon atoms, amino, mono- or dialkylamino where each alkyl is independently lower 
alkyl or cycloalkyi having 3-7 carbon atoms, lower alkoxy, cycloalkyi alkoxy having 
3-7 carbon atoms, alkyienedioxy, or hfRiC0R2, COR2, or CONR1R2 where Ri and 
R2 are the same or different and represent hydrogen, lower alkyl or cycloalkyi having 
3-7 carbon atoms; and 




wherein: 

Y represents nitrogen or C-R4; 

represents N-R7 or a carbon atom substituted with Rg and R9; 
n is 1, 2, 3, or 4; 
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R3 is hydrogen, phenyl, 2-, 3-, or 4-pyridyl, lower alkyl, or phenylalkyi or 2-, 3-, or 4- 



R4 is halogen or trifluoromethyl; or 

-ORio, -CORio, -CO2R10. -OCORio, or -RlO. where Rio is hydrogoi, phenyl, 
2-, 3-, or 4-pyridyl, lower alkyl, or phenylalkyi or 2-, 3-, or 4-pyridylallQ'l 
where each alkyl is lower alkyl; or 
-CONR11R12 or -(CH2)mNRllRl2. where m is 0, I, or 2; Rn represents 
hydrogen, lower alkyl; and R12 is hydrogen, phenyl, 2-, 3-, or 4-pyiidyl, 
lower alkyl, or phenylalkyi or 2-. 3-, or 4-pyridylalkyl where each alkyl is 
lower alkyl; or NR11R12 forms a heterocyclic groi^i which is morpholinyl, 
piperidinyl, pyrrolidinyl, or N-alkyl piperazinyl; 

RS and R6 are the same or different and represent hydrogen, halogen, lower alkyl, or 

lower alkoxy; 

R7 is hydrogen, phenyl, 2-, 3-, or 4-pyridyl. lower alkyl, or phenylalkyi or 2-, 3-, or 4- 

pyridylalkyl where each alkyl is lower alkyl; 
Rg is hydrogen or lower alkyl; and 

R9 is -COR13, -CO2R13 or -Ri3, where R13 is hydrogen, phenyl, 2-, 3-. or 4-pyridyl. 
lower alkyl, or phenylalkyi or 2-, 3-. or 4-pyridylalkyl where each alkyl is 
lowCT alkyl; or 

R9 is -CONR14R15 or -(CH2)kNRi4Rl5. where k is 0, 1, or 2; R14 represents 
hydrogen, lower dkyl; and R15 is hydrogen, phenyl. 2-, 3-, or 4-pyridyl, 
lower alkyl, or phenylalkyi or 2-. 3-. or 4-pyridylalkyl where each alkyl is 
lower alkyl; or NR14R15 forms a heterocyclic group which is morpholyl, 
piperidyl, pyrrolidyl, or N-alkyl piperazyl. 

2. A compound of the formula: 



pyridylalkyl where each alkyl is lower alkyl; 




O. 



W 



H 
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or the pharmaceutically acceptable non-toxic salts thereof wherein: 

W is phenyl or phenylalkyi where each phenyl is optionally substututed with up to 5 groups 
independently selected from halogen, hydroxy, lower alkyl, cycloalkyl having 3-7 
carbon atoms, amino, mono- or dialkylamino where each alkyl is independently lower 
alkyi or cycloalkyl having 3-7 carbon atoms, lower alkoxy, cycloalkyl alkoxy having 
3-7 carbon atoms, alkylenedioxy, or NR1COR2, COR2, or CONR1R2 where Ri and 
R2 are the same or different and represent hydrogen, lower alkyl or cycloalkyl having 
3-7 carbon atoms; and 

T is halogen, hydrogen, hydroxy, nitro, amino or lower alkoxy; 

Rg is hydrogen or lower alkyl; and 

R9 is -COR13, -CO2R13 or -Ri3, where R13 is hydrogen, phenyl, 2-, 3-, or 4.pyridyl, lower 
alkyl, or phenylalkyi or 2-, 3-. or 4-pyridyIaIkyI where each alkyl is lower alkyl; or 

R9 is -CONR14R15 or -(CH2)kNRl4Rl5. where k is 0, 1. or 2; R14 represents hydrogen, 
lower alkyl; and R15 is hydrogen, phenyl, 2-, 3-, or 4-pyridyl, lower alkyl, or 
phenylalkyi or 2-, 3-, or 4-pyridylalkyi where each alkyl is lower alkyl; or NR14R15 
forms a heterocyclic group which is morpholinyl, piperidinyl, pynrolidinyl, or N-alkyl 
piperazinyl. 

3. A compound of the formula: 




or the pharmaceutically acceptable non-toxic salts thereof wherein: 

W is phenyl or phenylalkyi where each phenyl is optionally substututed with up to 5 groups 
independently selected from halogen, hydroxy, lower alkyl, cycloalkyl having 3-7 
carbon atoms, amino, mono- or dialkylamino where each alkyl is independently lower 
alkyl or cycloalkyl having 3-7 carbon atoms, lower alkoxy, cycloalkyl alkoxy having 
3-7 carbon atoms, alkylenedioxy. or NR1COR2, COR2, or CONR1R2 where Ri and 
R2 are the same or different and represent hydrogen, lower alkyl or cycloalkyl having 
3-7 carbon atoms; and / / 
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R3 is hydrogen, phenyl, 2-, 3-. or 4-pyri(lyl. lower alkyl, or phenylalkyi or 2-, 3-, or 4- 

pyridylalkyl where each alkyi is lower allcyi; and 
Rs is hydrogen, halogen, lower alkyl, or lower alkoxy, 

4. A compound of the formula: 



or the pharmaceutically acceptable non-toxic salts thereof wherein: 

W is phenyl or phenylalkyi where each phenyl is optionally substututed with up to 5 groups 
independently selected from halogen, hydroxy, lower alkyl, cycloalkyl having 3-7 
carbon atoms, amino, mono- or dialkylamino where each alkyl is independently lower 
alkyl or cycloalkyl having 3-7 carbon atoms, lower alkoxy, cycloalkyl alkoxy having 
3-7 carbon atoms, alkylenedioxy, or NR1COR2. COR2, or CONR1R2 where Ri and 
R2 arc the same or different and represent hydrogen, lower alkyl or cycloalkyl having 
3.7 carbon atoms; and 

R3 is hydrogen, phenyl, 2-, 3-, or 4-pyridyl, lower alkyl, or phenylalkyi or 2-. 3-, or 4- 

pyridylalkyl where each alkyl is lower alkyl; and 
Rs is hydrogen, halogen, lower alkyl, or lower alkoxy. 

S. A compoimd of the formula: 



or the pharmaceutically acceptable non-toxic salts thereof wherein: 

W is phenyl or phenylalkyi where each phenyl is optionally substututed with up to 5 groups 
independently selected from halogen, jwdroxy, lower alkyl, cycloalkyl having 3-7 
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carbon atoms, amino, mono- or dialkylamino where each alkyl is independently lower 
alkyl or cycloallcyl having 3-7 carbon atoms, lower alkoxy, cycloalkyl alkoxy having 
3-7 carbon atoms, allcylenedioxy, or NR1COR2. COR2, or CONR1R2 where K\ and 
R2 are the same or different and represent hydrogen, lower alkyl or cycloalkyl having 
3-7 carbon atoms; and 

R3 is hydrogen, phenyl, 2-, 3-, or 4.pyridyl, lower alkyl, or phenylalkyl or 2-, 3-, or 4- 

pyridylalkyl where each alkyl is lower alkyl; 
Y is nitrogen or C-R4; 
R4 is halogen or trifluoromethyl; or 

R4 is -ORio, -CORia -CO2Rl0t -OCORio, or -Rio, where Rio is hydrogen, phenyl, 2-, 3-, 
or 4-pyridyl, lower alkyU or phenylalkyl or 2-, 3-, or 4-pyridylalkyl where each alkyl 
is lower alkyl; or 

R4 is -CONRi 1R12 or -(CH2)mNRllRl2. where m is 0, I, or 2; Rn represents hydrogen, 
lower alkyl; and R12 is hydrogen, phenyl, 2-, 3-, or 4-pyridyI, lower alkyl, or 
phenylalkyl or 2-, 3-, or 4-pyridylalkyl where each alkyl is lower alkyl; or NRi 1R12 
forms a heterocyclic group which is morpholinyl, piperidinyl, pyrrolidinyl, or N-alkyl 
piperazinyl; and 

R5 is hydrogen, halogen, lower alkyl, or lower alkoxy. 

6. A compound of the formula: 




or the pharmaceutically acceptable non-toxic salts thereof wherein: 

W is phenyl or phenylalkyl where each phenyl is optionally substumted with up to 5 groups 
independently selected from halogen, hydroxy, lower alkyl, cycloalkyl having 3-7 
carbon atoms, amino, mono- or dialkylamino where each alkyl is independently lower 
alkyl or cycloalkyl having 3-7 carbon atoms, lower alkoxy, cycloalkyl alkoxy having 
3-7 carbon atoms, alkylenedioxy. or NR1COR2, COR2, or CONR1R2 where Ri and 
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R2 are the same or different and represent hydrogen, lower alkyl or cyctoalkyl having 
3-7 carbon atoms; and 
R4 is halogen or trifluoromethyl; or 

R4 is -ORiOt -CORio. -CO2R10. -OCORio, or -Rio, where Rio is hydrogen, phenyl, 2-, 3-, 
or 4-pyridyl, lower alkyl, or phenylalkyi or 2-, 3-, or 4-pyridylallcyl where each alkyl 
is lower alkyl; or 

R4 is -CONRi 1R12 or -(CH2)mNRl lRl2. where m is 0, 1, or 2; Ri 1 represents hydrogen, 
lower alkyl; and R12 is hydrogen, phenyl, 2-, 3-, or 4-pyridyl, lower alkyl, or 
phenylalkyi or 2-, 3-, or 4-pyridylalkyl where each alkyl is lower alkyl; or NRi 1R12 
forms a heterocyclic group which is morpholinyl, piperidinyl, pyirolidinyl, or N-alkyI 
piperazinyl; and 

R5 is hydrogen, halogen, lower alkyl, or lower alkoxy. 

7. A compound according to claim 1 , which is N-(3-ethoxyphenyl>4-oxo-4,5,6,7- 
tetrahydro- 1 H-indole-3-carboxamide. 

8. A compound according to claim 1, which is N-(2.fluoro-4-methoxyphenyl)-4- 
benzyloxy-lH-indoIe-3-carboxamide. 

9. A compound according to claim 1, which is N-(4-isopropoxyphenyl)-4-oxo- 
4,5,6,7-letrahydro-lH-indole-3-carboxamide. 

10. A compound according to claim I, which is N-(4-fluorophenyl)-4-oxo-4,5,6J- 
tetrahydrcHl H-indole-3-carboxamide. 

11. A compound according to claim 1, which is N-(4-hydroxyphenyIH-oxo- 
4,5,6,7*tetrahydro-lH-indole-3-carboxamide. 

12. A compound according to claim 1, which is N-(4-aminophenyl)-4-oxo-4,5,6.7- 
tetrahydro- 1 H-indoIe-3-carboxamide. 

13. A compound according to claim 1, which is N-(3-fluoro-4-medioxyphenyl)-4- 
oxo-4,5,6,7-tetrahydro- 1 H-indole-3-carboxamkl^ 
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I4« A compound according to claim 1 , which is 




15. A compound according to claim 1, which is N*(2*fluoro-4-isopropoxyphenyl)- 
4-0X0-4,5 ,6,7-tetrahydro- 1 H-indoIe-3-carboxamide. 

16. A compound according to claim 1, which is N-(4-fluorophenyl>4-oxo-S,5- 
dimethyl-4,5,6,7-tetrahydro-lH-indole-3-carboxamide. 

17. A compound according to claim I, which is N-(2-fluon>4-methoxyphenyi)-4- 
oxo-5,5-dimethyl-4,5,6,7-tetrahydro- 1 H-indole-3-carboxamide. 

. 18. A compound according to claim I, which is N-(4.ethoxyphcnyl)-4-oxo-5,5- 
dimethyl-4,S,6,7-tetrahydn>-lH-indole-3-carboxamide. 

19. A compound according to claim 1, which is N*(4-methoxyphenyl)-4-oxo-S,5- 
dimethyl-4,S,6,7-tetrahydro-lH-indole*3-carboxamide. 

20. A compound according to claim 1, which is N*(2-methoxy-S-bromophenyl)-4- 
oxoA5,6,7-tetrahydro-lH-indole-3-carboxamide. 

21. A compound according to claim 1, which is N-(3,4-dihydroxyphenyI>4-oxo- 
4,5,6,7-tetrahydro- 1 H-indole-3-carboxamide. 



22. A compound according to claim 1, which is N-phenyl-4-oxo-4,5,6,7- 
tetrahydro- 1 H-indole*3-carboxamide. 
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23. A compound according to claim 1, which is N-(2-fluoro-4-hydroxyphenyl)-4- 
oxo-4,5,6,7-tetrahydro-lH-indole-3-carboxamide. 

24. A compound according to claim 1, which is N-(2-fluoro-4-methoxyphenyl)-4- 
5 oxo-6,6-dimethyl-4,5,6,7-tetrahydro- 1 H-indole-3-carboxamide. 

25. A compound according to claim 1, which is N-(2-fIuora4-ethoxyphenyl)-4- 
oxo-6,6-dimcthyl-4,5,6,7-tetrahydro- 1 H-indoIe-3-carboxamide. 

10 26. A compound according to claim 1, which is N-(4-ethoxyphenyl)-4-oxo-6,6- 

dimethyl-4,S,6.7-tetrahydro-lH-indole-3-carboxamide. 

27. A compound according to claim 1, which is N-(4-methylphcnyl)-4-oxo- 
4,S,6,7-tetrahydro-lH-indole-3-carboxamide. 

15 

28. A compound according to claim 1, which is N-(3-methylphenyl)-4-oxo- 
4,5,6,7-tetrahydro-lH-indole-3-carboxamide. 

29. A compound according to claim 1, which is N-(2-amino-4-methylphenyl)-4- 
20 oxo-4,5,6,7-tetrahydro- 1 H-indoIe-3-carboxamide. 

30. A compound according to claim 1, which is N-(4-methylaminophenyl)-4-oxo- 
4,5,6,7-ietrahydro- 1 H-indole-3-carboxamide. 

25 31. A compound according to claim U which is N-phenyl-4-oxo-6,6-dimethyl- 

4,5,6,7-tetrahydro-lH-indole-3-carboxamide. 

32. A compound according to claim 1, which is N-(3-hydroxy-4-methoxyphenyi)- 
4-oxo-4,5,6,7-tetrahydro-lH-indole-3-carboxamide (Compound 45 

30 

33. .-V compound according to claim I, which is N-(2-fluorophenyl)-4-oxo-4,5,6,7- 
tetrahydro- 1 H-indole-3-carboxamide. 

0/ 
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34. A compound according to claim I, which is N-(3-fluorophenyl)-4-oxo-6,6- 
dimethyl-4,5,6,7-tetrahydro- 1 H-indole-3Hcarboxamide. 

35. A compound according to claim 1, which is N-(2-(4-hydroxyphenyl)ethyl)-4- 
oxo-4,S,6,7-tetrahydro- 1 H-indoIe-3-carboxamide. 

36. A compound according to claim 1, which is N.(2-{4-ethoxyphenyl)ethyl>4- 
oxo-4,5,6,7-tetrahydro- 1 H-indole-3-carboxamide. 

37. A compound according to claim 1, which is N-(4-ethoxyphenyI)-4-oxo- 
l,4,5,6J,8-hexahydro-cycIohepta[b]pyrrole-3-carboxamide. 

38. A compound according to claim U which is N-(2-fluoropbenyl>4-oxo- 
l,4,5,6,7,8-hexahydro-cyclohepta[b]pyirole-3-carboxamide. 

39. A compound according to claim 1, which is N-phenyl-4-oxo-l.4,5,6,7»8- 
hexahydro-cyclohepta[b]pyiTole-3H:arboxamide. 

40. A compound according to claim 1, which is N-(2*fluoro-4*methoxyphenyl)-4- 
oxo- 1 ,4,5,6,7,8-hexahydro-cyclohepta{b]pyirolc-3-carboxamide. 

41. A compound according to claim I, which is N*(2-fluoro-4*ethoxyphenyl)-4- 
0X0- 1 ,4«S,6J,8-hexahydro-cyclohepta[b]pyrrole-3-carboxamide. 

42. A compound according to claim 1, which is N-{4-fluoro-2-hydroxyphenyl)-4- 
oxo-4,5,6,7-tetrahydro-lH-indole-3-carboxamide, 

43. A compound according to claim l» which is N-(2-fluorophenyl)-4-oxo-4,5,6,7- 
tetrahydro-lH-indole-3-carboxamide. 



44. A compound according to claim 1 , which is N-(4-cthoxyphenyl)-2-nitro-4-oxo- 
4,5«6,7-tetrahydro* 1 H-indole-3-carboxamide. 
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45. A compound according to claim 1, which is N-(4-ethoxyphenyl)-2-amino-4- 
oxo-4,S ,6,7- tetrahydro- 1 H-indole-S-carboxamide. 

46. A compound according to claim I, which is N-(4-ethoxyphenyl)-l-ethyl-4- 
oxo-4,5,6,7-tetrahydro- 1 H-indole-3-carboxaniide. 

47. A compound according to claim I, which is N-(3-fluorophenyl)-4-oxo-4,5,6,7- 
tetrahydro- 1 H-indole*3 -carboxamide. 

48. A compound according to claim 1, which is N-(4-fluorophenyl)-4-oxo-4,5,6,7- 
tetrahydio- 1 H-indoIe-3-carboxamide. 

49. A compound according to claim I, which is N-(2-hydroxy-4-fluorophenyl)-4. 
oxo-4,5,6,7-tetrahydro- 1 H-indole-3-carboxamidc. 

50. A compound according to claim 1, which is N-(2-hydroxyphenylH.oxo- 
4,5,6,7-tetrahydro- 1 H-indole-3-carboxamide. 

51. A compound according to claim U which is N-(4-hydroxyphcnyl)-4-oxo- 
4,5,6, 7-tetrahydro-lH-indoIe-3-carboxamide. 

52. A compound according to claim I, which is N-(2-fluoro-4-hydroxyphenyl)-4. 
oxo-4,5,6,7-tetrahydro- lH-indole-3-caiboxamide. 

53. A compound according to claim 1, which is N-(3,4-dihydroxyphenyl)-4-oxo- 
4,5,6,7-tetrahydro-lH-indole-3-carboxamide. 

54. A compound according to claim 1, which is N-(3-hydroxy-4-methoxyphenyl)- 
4-oxo-4,5,6,7-tetrahydro- 1 H-indole-3-carboxamide. 



55. A compound according to claim I, which is N-(3-ethoxyphenyl)-4-oxo-4,5,6,7- 
tetrahydro* I H-indole-3-carboxamide. 

93 
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56. A compound according to claim 1, which is N-(2-fluoro-4-isopropoxyphenyl). 
4-oxo-4,5.6,7-tetrahydro- 1 H-indole-3-carboxamide. 

57. A compound according to claim 1, which is N-(3-methylphenyl)-4-oxo- 
4,5,6, 7-tetrahydro- lH-indole-3-carboxanude. 

58. A compound according to claim I, which is N-(2-fluoro-5-methyIphenyi)-4- 
oxo-4,5,6,7-tetrahydro-lH-indole-3-carboxamidc. 

59. A compound according to claim 1, which is N-(4-methylphenyl)-4-oxo- 
4,5,6,7-tetrahydro-lH-indole-3-carboxamide. 

60. A compound according to claim 1, which is N-(2-fluoro-4-methylphenyl)-4- 
oxo-4,5,6,7-tetrahydro- lH-indole-3-carboxamide. 

61. A compound according to claim 1, which is N-(2-hydroxy-4-methylphenyl)-4- 
oxo-4,5,6,7-tetrahydro- 1 H-indoIe-3-carboxamide. 

62. A compound according to claim 1, which is N-[4-(methylamino)phenyl]-4- 
oxo-4,5,6,7-tetrahydro- 1 H-indole-3-carboxamide. 

63. A compound according to claim I, which is N-(4.aminophenyl)-4.oxo-4,5,6,7- 
tetrahydro- 1 H-indole-3-carboxamide« 

64. A compound according to claim I, which is N-{3-chlorophcnyl>4-oxo-4,5,6,7- 
tetrahydro- lH-indole-3-carboxamide. 

65. A compound according to claim 1, which is N-(2-hydroxy.4^hlorophenyl)-4- 
oxo-4,5,6,7-tetrahydro- 1 H-indole-3-carboxamide. 

66. A compound according to claim 1, which is N-(4.ethoxyphenyl)-2-bromo-4- 
oxo-4,5,6,7-tetrahydro- 1 H-indole-3-carboxamide. 
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67. A compound according to claim U which is N-(4-ethoxyphenyl)-2-chloro-4- 
oxo-4,5,6,7-tetrahydro- 1 H-indole-3-carboxamide. 

68. A compound according to claim 1, which is N-phenyl-4-oxo-5,5-dimethyl- 
5 4,5,6,7-tetrahydro-lH-indole-3-carboxamide. 

69. A compound according to claim I, which is N-(2-fluorophenyl)-4-oxo-5,5- 
dimethyl-4,5,6J-tetrahydro-lH-indole-3-carboxamide. 

10 70. A compound according to claim 1, which is N-(3-fluorDphenyl)-4-oxo-5,5- 

dimethyl-4,S,6,7-tetrahydro- 1 H-indole-3-carboxamide. 

71. A compound according to claim 1, which is N-(4-fluorophenyl)-4-oxo-5,5- 
dimethyM,5,6J-tetrahydro-lH-indoIe-3-carboxamide. 

15 

72. A compound according to claim 1, which is N-(3-mcthoxyphenyI)-4-oxo-5,5- 
dimethyI-4,5»6,7-tetrahydro-lH-indole-3-carboxamide. 

73. A compound according to claim 1. which is N-(3-raethylphenyl>4-oxo-5,5- 
20 dimethyl-4,5,6,7-tetrahydro-lH-indole-3-carboxamide. 

74. A compound according to claim I, which is N-(4.hydroxyphenyl)-4^xo-5,5- 
dimethyl-4.5,6,7-tetrahydro- 1 H-indole-3-carboxamide. 

25 75. A compound according to claim 1, which is N-{2-fluoro-4.hydroxyphenylH- 

oxo-5,5-dimethy 1-4,5,6,7-tetrahydro- 1 H-indoIe-3-carboxamide. 

76. A compound according to claim 1, which is N-(4-methoxyphenyl)-4-oxo-5,5- 
dimethyl-4,5,6,7-tetrahydro- lH-indole-3-carboxamide. 

30 

77. A compound according to claim 1, which is N-(2-fluoro-5-methoxyphenyl)-4- 
oxo-5,5-dimethyl-4,5,6,7.tetrahydro- 1 H-indole-3-carboxamide. 
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78. A compound according to claim U which is N-(4-ethoxyphenyl)-4-oxo-5,5- 
dimethy 1-4,5,6,7-tetrahydro- 1 H-indole-3-carboxamide. 

79. A compound according to claim 1. which is N-(2-fluoro-4^thoxyphenyl)^- 
oxo-5,5-dimethyl-4,5,6J-tctrahydro-lH-indole-3-carboxamide, 

80. A compound according to claim 1. which is N-phcnyl-4-oxo- 1,4,5,6,7,8- 
hexahydro-cyciohq)ta[b]pynrole-3-carboxamide. 

81. A compound according to claim 1, which is N-(2-fluorophenyl)-4-oxo- 
1 ,4,5,6,7,8-hexahydro-cyclohepta(b]pyrTole-3-carboxamide. 

82. A compound according to claim 1, which is N-(3-fluorophenyl)-4-oxo- 
1 A5,6,7,8-hexahydro-cycIohepta[b]pyrrole-3-carboxamide. 

83. A compound according to claim 1, which is N-(4-fluorophenyl)-4-oxo- 
l ,4,5,6,7,8-hexahydro-cyclohq)ta[b]pyrrole-3-carboxamide. 

84. A compound according to claim 1, which is N-(3-methoxyphenyl)-4-oxo- 
l,4,5,6,7,8-hexahydro-cyclohepta[b]pyrrole-3-carboxamide. 

85. A compound according to claim I, which is N-(4-hydroxyphenyl)-4-oxo- 
1 ,4,5 ,6,7,8-hexahydro-cyclohepta[b]pyrrole-3-carboxamide. 

86. A compound according to claim 1, which is N-(4*methoxyphenyl)-4-oxo- 
1 ,4,5 ,6,7,8-hexahydro-cycloh^ta[b]pyrrole-3-carboxamide. 

87. A compound according to claim 1, which is N-(4-ethoxyphenyl>4-oxo- 
1 ,4,5,6,7,8-hexahydro-cyclohq)ta[b]pyrrole-3-carboxamide. 



88. A compound according to claim U which is N-(2-nuoro-4-methoxyphenyl)-4- 
oxo- 1 ,4,5,6,7,8-hexahydro-cycIohepta{b]pyrrole-3-carboxamide. 



4 
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89. A compound according to claim 1, which is N-(2-fluoro-4-hydroxyphenyl)-4- 
oxo-l,4,5,6,7,8-hexahydro-cyclohepta[b]pyTrole-3-carboxamide. 

90. A compound according to claim 1, which is N-(2-fluoro-4-ethoxyphcnyI)-4- 
5 0X0- 1 A5,6,7.8-hexahydro-cyclohepta[blpynDle-3-carboxamide. 

91. A compound according to claim 1, which is N-(2-fluoro-5-methoxyphenyl)-4- 
0X0-1 ,4,5.6,7,8-hexahydro-cyclohepta[b]pyrrole-3-carboxamide. 

10 92. A compound according to claim 1. which is N-(2-fluon)-4.methoxyphenyl)-4- 

oxo-4,5,6,7-tetrahydro-lH-pyiTolo[3,2-c]pyridine.3-carboxamide- 

93. A compound according to claim 1, which is N-(4-ethoxyphenyI)-4-oxo-4,5,6,7* 
leirahydro- 1 H-pyrTolo[3 ,2-c]pyridine-3-carboxamidc. 

15 

94. A compound according to claim l> which is N-(2-fluoro-4-ethoxyphenyl)-4- 
oxo-4,5,6,7-tetrahydro-lH-pyrrolo[3,2-c]pyiidine-3-carboxamide. 

95. A compound according to claim 1, which is N-(4-ethoxyphenyl)-2-methyl-4- 
20 oxo-4,5,6,7-tetrahydro-lH-indole-3-carboxamide. 

96. A compound according to claim U which is N-(4-ethoxyphenyl)-l-ethyl-4. 
oxo-4,5,6,7-tetrahydro- lH-indole-3-carboxamide. 

25 97. A compound of the formula: 



wherein: 
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Rg and R9 are independently alkyi or hydrogen; 

A represents an alkylene group of 1-6 carbon atoms optionally substituted with up to two 

alkyl groups independently having 1-3 carbon atoms; 
nisi or 2; 

Rl7 is hydrogen, halogen, hydroxyl, lower alkyl. lower alkoxy, amino, mono or dialkylamino 

where each alkyl is independently striaght or branched chain lower alkyl having 1-6 
carbon atoms; 

RI8 is hydrogen, hydroxy 1. lower alkyl, lower alkoxy, amino, mono or dialkylamino where 
each alkyl is independently striaght or branched chain lower alkyl, NRiC0R2, COR2, 
CO2R2 where Ri and R2 are as defined above, cyano, or halogen; and 

Rl9 is hydrogen, hydroxyl, or halogen. 

98. A compound of the fonnula: 




X 

wherein 

W is phenyl or phenylalkyi where each alkyl is optionally substututed with up to 5 
groups independently selected from halogen, hydroxy, lower alkyl, cycloalkyl 
having 3-7 carbon atoms, amino, mono- or dialkylamino where each alkyl is 
independently lower alkyl or cycloalkyl having 3-7 carbon atoms, lower 
alkoxy, cycloalkyl alkoxy having 3-7 carbon atoms, alkylenedioxy, or 
NR1COR2, COR2, or CONR1R2 where Ri and R2 are the same or different 
and represent hydrogen, lower alkyl or cycloalkyl having 3-7 carbon atoms; 
and 

Rg is hydrogen or lower alkyl; and 

R9 is -CORn, -CO2R13 or -Ri3, where R13 is hydrogen, phenyl. 2-. 3-. or 4-pyridyl. 
lower alkyl, or phenylalkyi or 2-, 3-, or 4-pyridylalkyl where each alkyl is 
lower alkyl; or 
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T represents hydrogen, amino, or nitro; 
X is alkyl or hydrogen; and 
n is 1 or 2. 

99. A compound according to claim 98, wherein 
Rg and R9 are independently alkyl or hydrogen; 

X and T are hydrogen; 

W is phenyl optionally substituted with up to two groups selected from halogen, hydroxy, 
lower alkyl, amino, mono- or dialkylamino where each alkyl is independently lower alkyl or 
cycloalkyl having 3-7 carbon atoms, and lower alkoxy; 
and n is 2. 

100. A compound according to claim 99, wherein W is phenyl mono- or 
disubstituted with a substituent selected from halogen and alkoxy. 

101. A compound according to claim 97, wherein n is 2. 

102. A compound of the formula: 



or the phaimaceutically acceptable non-toxic salts thereof wherein: 

W is aryl or heteroaryl, each of which is optionally substinited with up to five groups selected 
independently from 

halogen, cyano, hydroxy, alkyl or cycloalkyl having 3-7 carbon atoms, 

amino or mono- or dialkylamino where each alkyl is independently lower alkyl or 

cycloalkyl having 3-7 carbon atoms, 
alkoxy or cycloalkyl alkoxy having 3-7 carbon atoms, or 

NR1COR2. COR2. CONR1R2 or CO2R2 where Ri and R2 are the same or different 
and represent hydrogen or alkyl or cycloalkyl having 3-7 carbon atoms; and 
T is halogen, hydrogen, hydroxy!, amino or alkoxy; 




O 



X 
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X is hydrogen, hydroxy! or alkyl; 
misO, l,or2; 
nisO, l,or2;and 

R3 and R4 are the same or different and represent hydrogen, alkyl, COR5 or CO2R5 where 
R5 is alkyl or cycloalkyl having 3-7 carbon atoms, CONR6R7 where Rg and R7 are 
selected independently from hydrogen, alkyl, cycloalkyl having 3-7 carbon atoms, 
phenyl, 2-,3-, or 4-pyridyl , or NRgR? forms a heterocyclic group which is 
morpholinyl, piperidinyl, pyrrolidinyl, or N-alkyl piperazinyl; or 

R3-R4 together represent a cyclic moiety having 3-7 carbon atoms. 

1 03 . A compound of the fomiula: . 




wherein 

R3 and R4 are the same or different and represent hydrogen, alkyl, COR5 or CO2R5 where 
R5 is alkyl or cycloalkyl having 3-7 carbon atoms. CONR6R7 where Rg and R7 are 
selected independently from hydrogen, alkyl, cycloalkyl having 3-7 carbon atoms, 
phenyl, 2-,3-, or 4-pyridyl , or NR6R7 forms a heterocyclic group which is 
morpholinyl, piperidinyl, pyrrolidinyl, or N-alkyl piperazinyl; or 

R3*R4 together represent a cyclic moiety having 3-7 carbon atoms; 

Rg is hydrogen, halogen, hydroxyl, alkyl, alkoxy, cycloalkyl alkoxy having 3-7 carbon atoms, 

amino, mono- or dialkylamino; and 
R9 is hydrogen, halogen, cyano, hydroxy, alkyl, alkoxy, cycloalkyl alkoxy having 3-7 carbon 

atoms, amino, mono- or dialkylamino, NR1COR2, COR2, or CO2R2 where R] and 

R2 are the same or different and represent hydrogen, alkyl, or cycloalkyl having 3-7 

carbon atoms; and 
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RlO is hydrogen, halogen, hydroxy 1, alky I, alkoxy, amino, mono- or dialkylamino; 

misO, Uor2;and 
nisO, l,or2. 

104. A compound of the formula: 




H 



where 

G represents thienyl, thiazolyl, pyridyl, napthyridinyl, quinolinyl, or phenyl, each of which is 
optionally mono-, di- or irisubstituted with halogen, alkyl, alkoxy, or hydroxy; and 

R3 and R4 are the same or different and represent hydrogen or alkyl, provided that not both 
R3 and R4 are hydrogen. 

105. A compound according to claim 104, wherein G is selected from the 
following: 





"30 




"Xr- 










.a: 
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wherein, independently, 
Ra is halogen; 
Rb is hydroxy; 
Rc represents alkoxy; 
Rd represents alkyl; 
Re represents hydrogen or R<i; 
Rf represents hydrogen, or Rc; and 
Rg represents hydrogen, Ra or Rc- 



106. A compound according to claim lOS, wherein Ra groups in G are fluorine; Rc 
groups in G are methoxy and ethoxy; and Rd groups in G are methyl and ethyl. 



INTERNATIONAL SEARCH REPORT 


tntam .lal Application No 

PCT/US 97/12153 


A. CLASSIFICATION OF SUBJECT MATTER 

IPC 6 C07O209/42 C07D4 13/04 C07O209/52 A61K31/40 


Acoording to International Patent Ctamaification {IPC) or to both national claiiifioation and IPC 




B. FIELDS SEARCHED 


Minimum dooumentalion ••arahed (elaasifioation ayttem loUowvd by otoaatfwiatkw symbola) 

IPC 6 C07D 


OooumantBtion searohed othar than minimum doeimNtntaticm to th« witoflt that suoh iJacumanti am inelu 


dad aithafieldaaaarahad 



Electronic data baie comuttad during ttia intomational taarch (nam* of data baaa and, whara proctieal, aeaioh (amn uaad) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Catagory' 



Citation of documant, with indioation, wham appropriola. of tha ralavantpanagaa 



Ralavant to claim No. 



wo 95 11885 A (NEUROGEN CORP ;ALBAUGH 
PAMELA (US); HUTCHISON ALAN (US)) 4 May 
1995 

see the whole document 

WO 97 26243 A (NEUROGEN CORP ;ALBAUGH 
PAMELA (US); LIU GANG (US); SHAW KENNETH 
(U) 24 July 1997 
see the whole document 



1-106 



1-106 



□ 



Furthof dooumafila ara latad in tha oontinuatian of box C< 



m 



Patant fwnfly mamban ana Itatad in annax. 



* Spaeial c a t a gofiaa of oiad doeumanta : 

*A' documant dafinlng tha ganaial ttata of tha ait whieh Is net 
conaidarad to Im of paitieular lalavanoa 

*E* aarlaf dooumantbutpublnhadonoraftartha intamatbnal 
filing data 

"L* documant wtrioh may thraw doUbte on^iority clBim(s) or 
witioh it ntad to astabliah tha pubkoation data of anothaf 
oitBlion or othar vpaoial reaaen (aa apacKiad) 
^0^ documant rafafrtn^ to an oral dia o loai iia, usatt axhUUon or 



T latar documant pubiitbad altar tha intamolional fSng data 
or pctority data and not in oonfiiat with tha a pp i toa Bo n but 
oitadtoundefBlandthaprinc^orthaory undarlying lha 



*X* document of pafticularralavanoa; tha elaimad invarrtion 
. cannol ba oonsidarad noval or cannot ba oonaidarad to 
nvolva an invantlva slop whan tha documant ii lokanalona 

"Y" docamant of particular ralavanoa: tha daimad invantion 

eannotbaoonsidaradtainvolvaanfaivanliva stapwhantha 



'P* documant pubSahad prior to tha bitamaliefial fiSngdatabut 
latar than tha priority data elsimad 



menta, such combination baing at»VM to a parson ikillBd 
in tha art. 

document fn ei ii tw of the tame patent tamUy 



Data of the actual co wp lation of lhalntamalianal saaroh 

8 October 1997 



Data of mailing of tha intamalbnal search report 

15iia97 



J moiing addraaa of tha ISA 

Eurcpaan Patant Offica, PJB. 5016 Patantlaan 2 

NL-22B0HVR9tw^ 

TaL <>31-70) 340-2040, Tx. 31 6S1 apo n^ 

Fax: (^31-70) 340-3016 



Authoriiad offioar 



De Jong, B 



Foim PCTASA/ZIO (taeond tfieal) (Juhr 1S9Z} 



INTERNATIONAL SEARCH REPORT 

Intonnallofli on patent family members 



tntem «i8l Application No 

PCT/US 97/12153 



Patent document 


Publnotton 




Patent family 


Putalieation 


cited in search report 


date 




membeffa) 


date 




t\A nc i\c 

04-05-95 


lie 

us 


C A OAC\A A A 


16-01-96 






All 

AU 


8126594 A 


22-05-95 






CA 


2175204 A 


11-05-95 






CN 


1143953 A 


26-02-97 






cz 


9601129 A 


16-04-97 






EP 


0725775 A 


14-08-96 






FI 


961776 A 


14-06-96 






HU 


76664 A 


30-06-97 






NO 


961655 A 


10-06-96 






PL 


314136 A 


19-08-96 






SE 


9681563 A 


22-05-96 






US 


56G8079 A 


04-03-97 



WO 9726243 A 24-07-97 NONE 



Fonn PCT/ISAaiO (patail aruw^ {July 1993) 



